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HX100Q 



HX2000 HX750 



When you need to hear the 
action from wherever you are, 
Regency delivers. Our portable 
scanners keep you in touch 
with the local news. Whether 
It’s bank hold ups, three alarm 
fires, weather, business, 
marine radio, or aircraft calls, 
Regency portables bring you 
the on the scene action. While 
it's happening from where it's 
happening . . . in your 
neighborhood. 

PROGRAMMABILITY WITH 
A CHOICE 

Regency offers you two new 
exciting keyboard 
programmable hand held 
scanners. First there's the 
HX2000 20 channel, no crystal 
scanner It offers UHF 
and VHF ranges with the 
important addition of 800 MHz 
and aircraft frequencies. And 
with features like search and 
scan, priority, liquid crystal 
display, and selectable search 



increments, the HX200Q is a 
sure winner. 

If you don't need the extended 
coverage, there's the HX1000. 
It let's you cover your choice of 
over 15,000 frequencies on 30 
channels at the touch of your 
finger. No crystals are 
necessary. Six band coverage, 
search and scan, priority 
control, and a liquid crystal 
display with special 
programming messages and 
clock are all part of tile 
package. And with the sealed 
rubber keyboard and die- cast 
aluminum chassis, the KXIOOD 
is the most rugged and durable 
hand held on the market. 

CRYSTAL-CLEAR 
If you don't need all the 
features of programmable s. hut 
you want the convenience of 
portability, we’ve got you 
covered. Our two crystal 
controlled hand held scanners, 
the HX650 and HX750, offer 



six channels, individual 
channel lock outs, LED 
channel indicators, step 
control, two antennas and an 
adaptor/charger. Both cover 
VHF high and low, UHF and 
"T" public service bands, with 
the HX750 offering the 
additional coverage of VHF 
aircraft band. 

DECIDE FOR YOURSELF 
Your Regency Scanner dealer 
would be happy to give you a 
free demonstration of these 
and other new Regency 
Scanners. Stop in today. Or, 
write Regency Electronics, 
7707 Records St., Indpls., IN 
46226. 




ELECTRONICS, INC, 

7707 Records Street 
Indianapolis. IK 46226 



Waputik Mountain. 

A rugged place for the holiday spirit to start. 




WINDSOR 

CANADAS SMOOTHEST WHISKY. 



ALBERTA, CANADA 

I come back to this cabin 
every Christmas. 

When I was a kid, we spent 
summers here. But we always 
came up once in the winter 
too. just before Christmas. 

We’d stay for a few days. Cook- 
ing. Singing. Telling stories. 
Celebrating Christmas in the 
traditional way. So now I always 
try- to give my family the same 
wonderful experience. 

Sure it's cold But there are 
ways of dealing with that, A 
fire of pine logs. An old patch- 
work quilt. A bottle of Windsor. 

Particularly the Windsor. It's 
made right here in Alberta 
from the water that melts off 
these very mountains. It has a 
taste so smooth that whenever 
I lake a sip, no matter where J 
happen to be. I can always con- 
jure up images of Christmas 
on Waputik Mountain. 

Give Windsor 1 his holiday. Call U$\ free 
10 arrange delivery of gifl Lkkk anywhere 
in the U.S : I -300^621 -C&150 (in Florida 
l S00-432-4l36> Void where prohibited 
by law. 
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electronic ignitions 
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for most winter driving 
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m Ikrtroft'f European Unft 
Ae least 5 American car 
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cars with a little h*Hp 
from overseas 
II Modem KH Car 
The Spe* Elf is stylish, 
cakes 200 hours to build 
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Auto engines have tome 
a long way in 1 00 years 
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SHOP AND CRAFTS 

12 The PM Workbench 
3 4 Workshop Mimcour^. 

Using hoc-mett grue 

104 Cabinet Doth 

We show how to build 
1 1 types of doors 
tOD Build PM^i Small Tablfr 
Our versatile mapfe table 
tan fit in co any room 
110 6 Slatted Maple Pfctet 
m juM a weekend, you 
can build a dish rack, 
umbrella stand, plant 
stand, breadboard, Oath 
rack or doormat 
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BOATING AND 
OUTDOORS 

44 All Outdoors 
9 B Fttfilru g BfCmtO 

This PM idea vehicle is a 
fishermen's dream machine 
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Kitchen Cabinets 

Covering cW cabfnets 
can give your kitchen 
a brand new look 
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Buy a Mantis! 



Warranty on she tinea i if they fiver br&aife. 
we'll replace them) a Litotima Replace 
men* agreement on the engine. And. best 
o* all. a 3 Wfaek in -Vour- Garden Trial (if 
you donl like it. we'll take it back and give 
you a full refund!) 



Don’t 
Buy a 
Big 

Tiller... 

For A 
Small 
Job! 



if your garden is an acre or more you 
may want to buy a big tiller ll ifs any 
less, you should buy a Mantis-20 (and 
hire somebody to plow dr fill your 
garden once a year). 

Big tillers weigh almosi 300 lbs. The 
Mantis weighs just 20 lbs (women and 
older gardeners love ilj! 

Simply turning a 300 lb. tiller in a 
backyard garden without running over 
trope (or ymarseir} is a challenge Mantis, 
on the other hand, starts with a flick oi 
the wrist turns on a dime, and weeds 
In and around plains, between narrow 
rows and along fence lines 

Most big tiilers were des^ned to jusl 
till (although many now ofler clumsy 
“adchon" attachments to try to justify 
then- high cost). The Mantts-20 was 
rtcssgnod from me begrnnmg to pre- 
cisely match a small, powerful engine 
to a vanity o P useful attachments for 
your yard and garden. Tiller Cultivator 
Furrower. Edger Lawn Aerator Lawn 
De-Thatcher Hedge Trimmer 
Despite the fad (hat ihe Manris-20 is a 
lough, durabte, precision instrument. 

■I costs a fraction or what you'll pay tor 
a big toller 

3“ Week In- Your- Garden Trial! 

Finally look at the warranty Mosl 
machines are parity covered tor 90 
days 1 o a y ea t The M anl is has a L tfeitme 



We have a 30 * 100 garden T hai ft 
fenced to keep woodchuck* out. We 
own a Troy-Bfft end had to take the 
fence down each time we wanted to 
till. Not any moral With our Aftmfjj. 
we get In and oui easily. My wife and 
I doth think it* a great little machine!" 

&S G. 

Gantevoorf' NY 13331 



EARLY OfiOER BONUS 

MAIL THIS COUPON TODAY 1 
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Mantis Manufacturing Co. 

145B 0 0u0\y Line H d , Oepl 567 

Huntingdon valley, fa :yoot 
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EDITOR'S 
NOTES ■ 






Picking she pickup prfnurirrat. 



T hem were lots of entries . . . lots 
of good ideas . . * and one happy 
winner in PM's Forest Ranger con- 
test. We received thousands of en- 
tries, and read them one by one. 

After Alex Thurocys letter had been 
chosen as the winnor (&ee page 144) 
we spread the mail across our confer- 
ence table (photo) while judges Joe 
Oldham r Wade Hoyt and Norman 
Mayersohn re-enacted their roles 
with me for the camera. . , . One of 
the be$t ideas we've seen for spruc- 
ing up a kitchen is that of putting 

a laminate on your cabinets while they are in place (Resurface Your Kitchen 
Cabinets For A Brand New Look, page 100). Yog'll likely need a bit of paint, 
as we did for the X1 a fieri r photo. Try our team method: a Design Director 

(Ira Herrick) to supervise and a Home Im- 
provement Editor (Penny Spangler) to do the 
work, . > . The Flying Fortress is 50 years old 
this month — and still flying. It's hard to 
believe that this great bomber of World War 
II was almost rejected before the war, as 
you J li read in Our Still-Flying Fortress Turns 
50 (page 79). On the day author Jeff Ethell 
went to Mesa, Ariz., for a refresher flight, he 
found that five of the six available Forts 
were battling a blaze in central Arizona and 
the sixth was grounded for repairs following 
forest-fire duty. Pretty active for such oldies, 
we think \ (Author Ethel I managed in get his 
flight in a B-17 owned by the Confederate 
Air Force.) * * , Since the Soviets won't 
unveil their new space shuttle for us p we had 
artist Brian Sullivan create a model (see 
Technology Update , page 81). Working from 
a U r S. Air Force intelligence report, Sullivan 
determined that the Russian version, though 
more massive, is very much like the U.S. 
si lu a lo When the Russians claim they invented it, just remember you saw 
it first in PM . . The team of Jim suits (photo) is graphic evidence of 
today s growing armada of undersea explorers. Jim suits let men work 
hundreds of feet below the surface while manipulating robot aims. And 
newer craft are letting us work as deep as 2C P 000 foet. The rewards for 
each new advance into the underwater frontier are truly vast. There are 
new sources for oil and minerals, and, of course Sunken vessels that we J ve 
never been able to reach before. You can read the whole fascinating story in 
Conquering Our Deepest 
Frontiers (page SB), 



Final touche* for a 
spruced -up ktidnen. 






TOOL VALUE 
OF THE 
MONTH 




MECHANIC 



Thermogrip 
Electric Glue n Seal Gun 

Bonds permanency m 30 seconds, 
caulks Find seate. Ego 1 Oiler good from 
Dec. 10 white supplies Iasi pnly. at 
participating True Value Hasrdwafe 
Stores and Home Ceniers MM2G7 



HARDWARE 

VALUE 

□FTHE MONTH 



17 " 



Servess 1320W Fan- 
forced Electric Heater 



Ajj1om,nic liicminstat anti safety ripovf-r 
switch, diet good \mm Dec. 20 white 
Supplies tesl unly, at parlicipaling 
True V.ilue Hardware Stores HR10B 



Th*r* an* mef* fchfffi &<KH Tn#* V*ki« 
W»rdw*rr IS lore* And Hunt C#nt*r* In 
) Nitti Lejqk 'Mtwdwif*" In tfi* 
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Survival of the fittest 




And the optional V-6 power 
no other small V-6 pickup beats! 



the performance of a ^* s tough » taKes \ 

tough 2.8L V 6 engine to be on top-another \ 
„h with power reason why its part of 

■h r ^ unbeaten by Americas best-selEtng 
W% i a® small V-6 truckline* 

Mftfjf Pickup! Best-Built 

tgbjgF American Trucks. 

New 2-31. At Ford. Quality is 

with EH. job 1. A 1984 survey estab 

And that's not all the [ished that Ford makes 
tough stuff Ranger offers, the best-built American 



You head off-road in a 
tough Ford Ranger, riding 
the rough country with 
Ford 'sun ique front /; ^ 

suspension io ^ ^ | 

soak up shocks- 4 

Ranger’s proven 
four-wheel drive y 
to keep you rolling, \ t 
But you get another 
powerful edge in Ranger- 



Lifetime Service 
Guarantee. 

As part of Ford Motor 
Company ’s commitment 
to your total satisfaction, 
participating Ford Dealers 
stand behind their work, 
in writing, with a Lifetime 
Service Guarantee, No other 
car companies' dealers, for- 
eign or domestic, offer this 
kind of security. Nobody 
See your participating 
Ford Dealer for details, 

DspkT Tra1d||ffd.Jighf bSFnnt Il-.j 
orctapanf safety 

: Bawd on final WV rnaruu&ic hirer* 

rapcxled rrlail deb^ne. 1 . 



Ford's tough Ran g er 4x4 has 
the tough it takes for you to bash 
around the boonies. 



\bu can get a new elec- 
tronically fuel-injected 
2.3L four, . . plus Ford's 
5- speed transmission, 
standard. And your 



trucks. This is based on an 
average of problems 
reported by owners in the 
prior six months on 1981- 
1983 models designed and 



"My Ford Ranger St Me." 



FORD RANGER 

AMERICAS TRUCK ^ 







et it Together -BucEde up ! 



ik * ^ 



4$it- 



- <• 

*■ Mr 



LETTERS 
TO THE EDITOR 



Classy replica of a classic car 




Shades of I ?40: PM's pJd-tlme Woody Waqoh built on a Vw Beet fc chaish by reader Ken 
Lett Roof vent, fender skirts and wide whitewall tirei are extra features still to come. 



\ was immediately intrigued (my wife 
would say '“obsessed 1 ") by your sporty 
replica of the 1940 Ford Woody (Build 
PM's Woody Wagon, page 137. July 
335- Before the week was out. I had 
ordered the plans and purchased a 
used WV Hectic for Lhe chassis and 
mechanicals 

Today we are proudly touring 
around in the J title beauty you see in 
the photo (above). We plan to add a roof 



Ford wasn't first 

Regarding your article about Ford be- 
ing the first to develop an antiskid 
braking system ( Anlilock Brakes: Ford’s 
First page 93. Oct- B4), l m sure I 
won’t be the only one to remind you 
that Chrysler was actually the first to 
have such a system h was offered as 
an option on Imperials in the early 70s. 
[ know because I was in charge of die 
system's development program. 

J.W UQUOLAS 
CHELSEA. MICH 

Wrong connection 

Your article The Canadian Coinfection 
Cars Vfou Can't buy Here (page 61. 
Sepi ‘84! contained the statement that 
"In Canada, summer is defined as two 
weeks Of bad Skiing ' 1 1 think your 
author should get his facts straight 
Except for our northernmost regions, 
our climate as comparable to Montana. 



vent, fender skins and wide whitewall 
tires to make it even classier. Thanks 
for a great inspiration 

KEN LETT A U 

RICH LAMP. WASH 

7hatlJb for lhe photo; you did a great 
job For olliers who may be j n fere .v Jed. 
plans for the Woody Wagon are $ 14.95 
postpaid from Stevenson Projects, Box 
584 Dei Mar. Calif, 9201 4 



Minnesota and the rest of your upper 
stales. And we don't refer 10 them as 
Lhe Great White U.S Tundra. 

LA chow 

VANCOUVER J3.C. 

Thu average temperature jn Edmon- 
ton, Alta., for Juno, July and August Is 
Iff i n 8D* F Now if you can toll mo how 
to make snow in ibis heat please let me 
know. I could make a fortune! 

BERN A LETKEMAN 
HINTON. ALTA 

Mud, sweat and cheers 

Thanks for the grf?at story on the Camel 
Trophy rally and the Land Hovers that 
participated in it {Mud. Swem and 
Gears, page 68, Sept. J 84). 1 cherish my 
own Landy and enjoy reading about 
others' exploits. Three cheers to you 

JOANN FflAlT 
CbHJfiCHTON MU 



Big, but not that big 

Your story on the high -ex plosive simu- 
lation of a nuclear blast {Tetftncdcscry 
Update, page VDl. Sepi. ’84) was of 
great interest to us as we designed and 
erected the charge container and sup- 
port lower for this test Consequently, 
we were somewhat startled to yee your 
description of the charge as "1 million 
tons of ammonium nitrate." 

The correct weight is GCKJ tons (1.2 
million pounds), the equivalent of a 1 
kiloton nuclear explosion This was the 
largest above surface nuclear simula- 
tion test ever conducted, 

PEI MAR CAUHOUN OlHELrmH 
NEW MEXICO ENGINEERING 
RESEARCH INSTITUTE 
ALBUQUERQUE. N M 

Space Station for war? 

1 found it interesting th.it President 
Reagan's article on the Space Station 
(Space Station. The JVexr JJqM Stop,’ 
page 64. Sepi. 84) scarcely mentioned 
what will almost certainly be one of its 
primary uses; the militarization of 
space. Could it be that the President 
doesn't want to draw our attention to 
tho current arms race? 

Roth the United States and the 
U S S R, would be wise to negotiate a 
stop to this dangerous new threat to 
peace while they still can. 

EDWARD VARHOROUCH 
GHASS VALLEY CALIF 

Butcher block it's not 

3 was surprised to see such an excellent 
magazine as PM make such a gross 
error as calling a strip- laminated work 
surface a butcher block (? Expert Ways 
To Make Butcher Block, page 76, Sept 
“84). A true butcher’s block employs 
vertically joi ned pieces of wood to pro 
vide end grain, which is much more 
durable for cutting on than side grain, f 
would have thought you would have 
known the difference. 

WE] .1 JAM MUFFING 
M.EMUCK. NY 

You're right, of course, and we do 
know the difference l/Ve were refer- 
ring , however to the more common 
strip lamination construction that is 
catted butcher block because of its 
similar appearance. W 
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It’s a whole new world. 




<2ian* 






Waffling: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 



Today's 
Camel Lights, 
unexpectedly mild 





BILL HARTFORD 



IMPORTS & 
MOTORSPORTS 






Not just another pretty face 



With its new sedan and wagon. Subaru iumps into die 
mainstream of good looking car design The 
turbo version of the sedan , an aeradynam 
ic low nder in ns front-wheel -drive 
mode, does another kind of a 
jump — hopping up on Us suspen- 
sion lo stand an inch taller when 
in four-wheel drive. You goose 
the U>p-of-the-3lne Subaru into jLs ■ 
upright, rugged-road position 
simply by shifting into^wd. The 
secret is a microprocessor -con- 
trolled, air-spring suspension 
Also new for '85 is an overhead-cam 
design for a more powerful Four, which is 
still a horizontally Opposed mill displacing 1.8 liters It's 
pood for 82. 04 or 1 11 hp. depending on whether it's 
carbureted, fuel injected or turbocharged. Power windows 



get new circuitry that lets you operate windows after 
turning off the engine — until you open the driver's door, 
Wo hope every other carmaker copies it. 



Subaru GL-tQ 
sedan L 
five new fw<J 

m&deJi, two of which — Gl and Turbo — 
offer "on demand four-wheel drive. 






hire, and 
r to 'em! 
power is 



While infatuation with electronic sus- 
ramdnnt sweeps the industry, arid ox 
with advanced materials go 
on. Morgans keep bouncing along with 
wooden body frames. While ash is the 
British carmaker's medium for the 
frame supporting the 
steel and alloy body 
Morgan just celebrat- 
ed its 75th anniver- 
sary in Malvern, 
Worcesl 
more pc 
And more 
just what they re de- 
livering with the latest 
S model. The 3.S- 
liter Hover VS in ihc Morgan 
flagship is now fuel injected for 190 



Severity-five years 
of Morgans 



Morgan 4/4, trie 
British company's 
maJnitfly iwdel i* 
powered by a T r AOO-ce 
four with 1 1 3-mph top speed. 



hp. giving it 0-to-60 times under 6 
seconds and a top speed oJ 130 mph. 




The framework for the Morgan hand beat 
en ft eel and aJJoy body if white aih. 



More imports are 
putting down the top 

Ask anyone, they' 1 13 tell you: convert- 
ibles are drafty, leaky. hot, dangerous, 
impractical rattletraps. They’re even 
mere expensive than sedan versions of 
the same car. But aren't They wonder- 
ful! 

And the choices are getting better 
every day Toyota's first convertible, 
the C&ikza GT-S, is available now and 
it’s especially significant since it puts 
the Japanese many fact urors into the 
game. It should inspire morn open car 
hood ling From the Nipponese. 

Europe's tried -and "true open cars 



are the Alfa Spider Ifertone XI A3. Fin- 
infarina A^urra, VW Cabrio and Ho 
nauii Alliance High-dol3ar models are 
the Aston Martin Vulame. Mercedes 
roadsters, Porsche Cdbrio and Rolls J 



Corniche. Saab's due with its open car 
next year and the latest in the wings is a 
Targa version of the Porsche 924/944 
spotted in Europe recently and shown 
here. Wi 
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In the dog-eal-dog world of batteries, 

Duraceli has always been famous for longlife. 
Which, admittedly, is a pretty good tiling 
Good, however, can always get better. 

So over the years, we’ve kept looking for 

ways to make them last 
even longer. 

'lire result: Today’s 
DURACELL® batteries 
last up to 2(1 percent 
longer than the ones we 
made three years ago. 
And we ll keep on 
improving them. 

To do it any other 
way would be, well, the 
tail w aggng the dog. 









If 






NEW WALKMAN 
COMPACT CW5C PLATTER 



AUTOMOTIVE 
PLAYER ... 



STANDARD-SIZE 
HOME PLAYER 



'85 marvels from 
electronics Mecca 



Son/* i 34W CO Walkman" [5 x 5 k 1 '/a Jnch«t Is seen with larger home and car modeJs. It 
connects to hPfl systems, or battery case (SS0| powers headphones for up To five hours. 



TOKYO — Japan s electronics manure- 
tuners unveil their latest home enter- 
tainment wanes every October at the 
All -Japan Audio Fair and Electronics 
Show. We attended to get this preview 
of the electronics gear you'll seo during 
1985. We also got a good glimpse at 
emerging technologies that are sure to 
bo incorporated ]n the electronics prod- 
ucts of the future. 

Among the show's many highlights 
was a miniaturized digital audio Com- 
pact Disc player from Sony that proved 
a crowd-pteaser. The company also 
showed us its new. supercompact, 
front -projection TV system {.see box on 
page 16}. 

Casio and Sanyo demonstrated flat, 
thin LCD (liquid crystal display) screens 
that may make well- hung TV screens a 
reality in time for Christmas J H5. 

What's farther down the road? The 
formerly separate technologies Of au- 
dio. video, computers, photography 
and communications are fast merging 
into a single home-electronics concept.. 
Confirming this trend, nearly every 
company demonstrated the video stor- 
age ability of digital audio CDs Some 
even showed laserdisc recorders for 
sound and virion. The now Japanese 
MSX- format computers connect to vi- 
deodisc players for games and graph- 
ics. Yet another development marries 
electronics and photography by ''shoot- 



ing" pictures on magnetic discs Instead 
of film. 

The suggested retail prices quoted in 
our report reflect the 246-yen-per-dol- 
Ear rate current during the Tokyo fairs. 
Prices and model numbers may differ 
when the items arrive stateside. 

Hi-fi audio 

Virtually every manufacturer exhibited 
new digital audio Compact Disc play- 
ers. boasting reductions in size and 
price made possible by the develop- 
ment of space- saving integrated cir- 
cuits. These '‘chips” enable manufac- 
turers to Lick, on many convenience 
features once found only in top-of-the- 
line machines. 

Whereas a typical CD player cost 
3 1 ,000 two years ago r suggested retail 
prices as low as $4Q0 are commonplace 
today. Sony, in fact, goes as low as 
$300 with its miniaturized D-5 player 
The machine measures about £ inches 
square — just slightly larger than the 
4 a A-irtch diameter of the disc. 

Sony's CD midget uses the same 
miniaturized laser and circuitry as the 
company's previously announced in- 
dash car stereo CD players l PM Elec- 
tronics Monitor, page 46. Qct. "84). 



COMPACT DISC— 
4-3/*" DIAWE2ER 



PM ELEC TRONICS 

MONITOR^^H 



Alpine, Pane son icVTechnics and Ya- 
maha also demonstrated In-dash CD 
units with a worthwhile new twist: The 
disc is sealed in a clear plastic tray. Disc 
and packaging are inserted into the 
player together, eliminating the dan- 
gerous fumbling that would be neces- 
sary if the CD were packaged in a 
traditional hinged-box. 

To hi-fi buffs awaiting the arrival oF 
digital audio cassette recorders, don't 
hold your breath. Manufacturers tell us 
the DAC is at least two years off. 

By that time, digital audio recording 
on cassette might already be obsolete. 
Hi-fi makers are experimenting with 
laser systems that can record and erase 
on a disc. Sanyo demonstrated a proto 
type system that gets SO minutes of 
digital recording lime on a standard 
CD. Nakamichs. Panasonic and Eansui 
have shown similar systems in the pasl. 
Panasonic's uses a camera to record 
sound and moving images. 



Sound plus pictures 

Audio- video recording with lasers isn’t 
available to consumers just now, but 
OP/wsd rum to _16) 




Combination CDArideodlsc player takes W*- 
Inch CDs. 8- and 12-Inch laser videos. 




Graphics stored on digital audio CD projects 
alburn notes and song on TV mm 
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%: perfect gift 15 more than a sunrise; it 
hits the mark. If there's a driver on your list, 
you can gjve ESCORT or MSSPORT with 
absolute confidence Here's why: 



Head Of The Class 
Car and Driver magazine rated ESCORT 
number one in its most recent test, calling 
ft *\, .dearly the leader in value, customer 
service and performance... " 

In feet, in the six years since its intro- 
duction, ESCORT has become the classic 
instrument of radar detection. 

FSASSPORT is brand new. For the person 
on the move, switching between cars or 
using rentals in distant cities, it provides 
ESCORT performance and features in a con- 
venient miniaturized package. Kw can cany 
it in your pocket like, well, a passport. 

The SMI) (Surface Mounted Device) 
circuitry that made PASSPORT possible is 
simply light years ahead. 




utohr. 



First Class Performance 
When radar is out there, the super- 
heterodyne circuitry in ESCORT and 
PASSPORT will find it: over hills, around 
curves, hidden in the bushes, anywhere. But 
that's just half the story 

Just as important is the unique way they 
give you a full, easily understood report 
on the radar they find. ESCORT has led the 
way with its variable pulse audio warning. 



analog meter and amber alert lamp. These 
all work together to give you a precise 
indication of radar type and range. In 
ROSSPORT, a bar graph of eight 
Hewlett- Packard LEDs replaces the meter This 
allows the same thorough radar report in a 
pocket-size package. 

Attention lb Detail 
The main point of a radar warning 
device is performance, but the perfect gjfi 
brings something more: pride of ownership. 
Both ESCORT and PASSPORT are finely- 
crafted instruments that look right at home in 
a Porsche, Mercedes, or any car 




{■^COm-^mSSPOFTairnecomptete 
tilth accessories 



Apart From Hie Crowd 

While our system of factory-direct sales 
was not designed specifically for gift givers, 
it does offer some rather special benefits. 

For example, you needn't worry about buying 
a discontinued model still in a store's stock, 
ifeur gift will never be seen marked down 
in the discount chains. More importantly 
giving either ESCORT or ROSSPORT shows 
you vrere concerned enough about quality to 
track down the only source. And there's 
one more advantage 

Easy Shopping 

ESCORT and PASSPORT tel you do your 
Christmas shopping by phone and avoid 



the retail hassle. We re only a toll-free call 
and a parcel delivery away 

Most important of all, ESCORT and 
PASSPORT are guaranteed to please. Holidays 
or anytime, take the first thirty days as a 
trial. If you re not absolutely satisfied, return 
your purchase and we’ll promptly refund 
your money and your mailing costs We also 
back ESCORT and PASSPORT with a lull 
one-year limited warranty 

Car ami ZMwcalled us the "class 
act" in radar detection. So order now and 
let ESCORT or PASSPORT overwhelm your 
fevnrtte driver 

Order Today 

TOLL FREE 800-543-1608 
LN OHIO 800-582-2696 
(Phone M-F 8 8, Sat 9 5=30 EST ) 



PASSPORT 

RA DAB-RECEIVER 

$295 ($16.23 tax in OH) 
Pocket Size Radar Protection 




BAHAA WABNfUG AECEWEtt 



S245{ $13-48 tax in OH) 
The Classic of Radar Warning 



Cincinnati Microwave 
Department 100-068-PGI 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 

C 10^ ilitiiinpjHi Mii.pim-.fi e 1 






Built to take it. 

AU. 






Ford Club Wa g ons out-power, 
out-tow; out-room any other 
wagons. And for 85, they give you 
peak performance in your 
choice of high-output engines- 
both gas and diesel. 



Here's where you 
find all the room and pow- 
er that 's missing in today 's 
small minivan wagons. 

Ford Club Wagons 
give you the true luxury oF 
spacious design. No other 
wagons, big or small, pro- 
vide so much usable 
space -for people and/or 
cargo. You can seat up to 
12 in roomy comfort 
CIS in Super Ufagon) 

More power to you. 

What a power choice 
you get! Five engines, 
from biggest standard Six 
to the biggest V-8 in any 



wagon, included: husky 
6.9L diesel, the most 
powerful in its class. 
Plus Ford's 5.SL High 
Output V-8 with 
4-barrel carb. . . 
and 27% more 
horsepower 
than Chevy 
can offer you* 

Tbps for towing. 

Only Ford Clubs 
have strong body-on- 
frame construction. 
That's why they can be 
equipped to tow up to 
10.000 lb, -much more 



than Dodge or Chevy. 
They're built to take it. 

“Out -front" 

Ford's out-front 
design gives you extra 
room plus easy walk- 
through to the rear. Power 
steering is standard, 
Options include speed 
controFtilt wheel... and 
new power door locks/ 
windows. 

\bu can choose 
buckets or 
Captain's Chairs 
up front. Plus 
rear bench seats 
with quick- 
remove feature 
for increased 
cargo space and 
flexibility of use. 

For a wagon that's great 
for everything from 
Family use to recreation 
to van pooling-join 
the Club! 



Best-Built 
American Trucks. 

At Ford, Quality is 
Job 1. A 1984 survey 
established that Ford 
makes Ihe best-built 
American trucks, This is 
based on an average of 
problems reported by 
owners in the prior six 
months on 1981-1983 
models designed and 
built in the U.S. 

Lifetime Service 
Guarantee, 

As part of Ford Motor 
Company's commitment 
to your total satisfaction, 
participating Ford Dealers 
stand behind their work, 
in writing, with a Lifetime 
Service Guarantee. No other 
car companies' dealers, for- 
eign or domestic, offer this 
kind of security Nobody 
See your participating 
Ford Dealer for details, 

*Op - .Lc“jrial: nd aviislatele In Cadifcs-niaiir 
with manual transmission. Hwsepcwrr 
bastfd oti SAE S*?nt!aprtJ!3^& 



"My Ford Club Wagon & Me " 



FORD CLUB WAGON 





Breakthrough In projection TV 

Sony's Vi dimagic will put a TV picture 
right on the waJS of your room. Unlike other 
front -projection TVb h precise placement 
relative le a fpgusipg surface isn't neces 
ssry. he Hflgi^bens Irujectroo iuhn lets you 
focus it like a slide projector for bright 30- 
to ZOOinch diagonal images, Yldlmagic is 
only available to institutions right now, 
while Sony considers a consumer model 
The FP-62 model measures 26Vi x ll a /i X 
9 Vi inches (L'h/w), weighs 30 pounds and 
costs $Z H 1 95 Another version of the Vtdi- 
magic, the FT-60, incorporates e Beta VCR H 
costs $2,995 and weigh* 3S pound*. Both 
models include a 183 -channel taner, audio Sony Vldimsgic: New tube design bfwtfe 
amp and speakers. imsFL lightweight, portable projection TV. 





PM ELECTRONICS MOMfTOR 

fCpnEiirwd fog m page Iff? 

laser playback of audio and video is 
here and becoming more varied. 

Last month s PM Electronics Monitor 
(page 30) reported Pioneer's ini reduc- 
tion of a combination Compact Disc/ 
Laser Videodisc player. Now. Sony and 
Teac join Pioneer with combo players 
priced around $1 000. More wide- 
spread at the fair were demonstrations 
of Still video images stored on CDs and 
displayed on TV screens Typically, the 
visuals convey album liner notes and 
song lyrics f synchronized lo the music), 
and the display resembles simple com- 
puter color graphics. The graphics pro 
cessors and suitably encoded discs are 
expected un ihe market this year 
Beyond simple graphics, some man- 
ufacturers am eager to pul photograph- 
ic-quality still images on the CD. This is 
possible by sacrificing some music stor- 
age capacity Stay tuned 

For the present, uideOcassettes re- 
main the most popular medium tor 
storing and displaying sight and sound. 
The wide assortment of hi-fi receivers 
and cornmarri centers introduced here 
sport multiple inputs and switching 
facilities to integrate audio and video 
units in a home- theater Concept. 



Home video 

The miniature fl-mm V'CU format fsco 
The Expanding Universe Of veil s 
page 92). made gi ant, stride s hure to- 
ward wider acceptance 

Fuji Sanyo and Sony an 1 joining 
Kodak and Polaroid in the 8-mm launch, 
this month Fuji's Fujix-8 camcorder 
goes on sale in Japan for less than 
SI .250 The machine, built by Sony 
weighs in ai I'A pounds; features in- 
clude an electronic viewfinder and 
semiconductor image-pickup (nontubc. 1 ) 
good for light conditions as low as 20 
lux Sony will market its own version 
later this year 

Mo longer can 8 -rnm be criticized for 
its relatively short. 90-minuto record 
inq time Kodak's now offering a two 
hour cassette, rind Sanyo's doubling 
the pot with a home/portable 8 -rnm 
VCH capable of standard- and half- 
speed recording (up to four hours). 
These developments make prerecord- 
ed rental cassettes and homo time- 
shifting as feasible with 8-mm as with 
Vst-inch Beta and VMS. 

Meanwhile, to challenge 8-mm tech- 
nology in the camcorder business, 
some manufacturers are^ developing 
lightweight !S7«-pounds) one-piece ca- 
rnera/recorders that use standard size 
VUS cassettes. 



LCD and digital TV 

Digital is the new buzzword in TV {PM 
Stectrarries Monitor, page 3Q, Dec. ’84). 
Sony and Hitachi displayed models that 
use digital circuitry lo improve their 
picture quality; Toshiba and Mitsubishi 
apply digital technology for special ef- 
fects such as screen- within-a-screen 
viewing. 

Now for sale in Japan, new 3 4-inch 
($550} and 21 -inch ($815) Sony TV 
monitors use an outboard digital pro- 
cessor (5815) that doubles the number 
of vertical program linos for remarkably 
improved resolution Flans for U 5. in- 
troduction aren' t finalized. Hitachi's 19 
Inch digital set. (3685) limits itself to 
eliminating ghosts. 

Though the flat -panel TV suitable? for 
wall mounting ssn J t here yet. prototype 
LCD color sets from Casio and Sanyo 
indicate that thE'day of their arrival isn't 
far off. Casio" s prototype showed 21 6 
lines of horizontal resolution, with 2HB 
possible (conventional TVs have about 
2 hi) linos, monitors have about 350). 
The company says it will offer a 1 2-inch 
diagonal LCD color TV late this year- — 
only 4 inchos thick and priced around 
$400 

Computers and more 

Japan's electronics makers have en- 
tered the personal computer business 
en masse after adopting a single oper- 
ating system. the so -tailed MSX for- 
mat. Though underpowered by U-S- 
standards (only G4K of BAM), the MSX 
system is designed to interface wish 
other products, including videodisc and 
the infant "MavTctiqraphy" system, 
which takes still pictures on magnetic 
disks instead ol 1 ilm Again, stay tuned. 

Like any carnival the annual Tokyo 
electronics fairs have their freak shows, 
and October's oddities included CD 
jukeboxes, compuier-and-TV naviga- 
tion systems for cars — even a 10-fuot- 
wide hologram th eater that presented 
3-D moving images. Quaint? Amusing? 
In the world of consumer electronics, 
one should never laugh too soon. VM 
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Wouldn’t you like to hove a 
new skill you could call your own? 
Learn TV, audio, and video servicing 
with at-home training from NRI. 






You can (earn to service and repair 
T\s. stereos, electronic musical instru- 
ments :iEi(i amplifiers, car and portable 
radios, record and tape decks, videncas- 
sette recorders and disc players, almost 
any kind of electronic equipment on the 
market. Vnd you can learn to do it at 
Iwme. in your spare time, without quit* 
tiny; votir job nr wasting time and gasn- 
line on night school. NRI will train you. 
We've trained over a million and a quar- 
ter others, with effective methods proven 
over y) successful years. 

I lands -On Training 

NRI training is practical trail ting 
all die way Throughout your course, 
you II perform hands-on experience proj- 
ects that make theory come to life and 
give vou real understanding. 

Includes Both 25" TV and 
VCR, Plus DMM and More 

A $ part Ol your training, you'll 
build your own 25" l [with ZenElh color 
1 of-the-art unit with infrared 
■mniit tuning, programmable channel 
selection. ami the incredible space phone 



Learn b\ dning n i Lfi Mil hands-un pro|trfs and 
prafeKlIaviftl inMnuncnH ihal you jk and fcr-ep- 
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for remote calling. Vbu also get a front - 
loading remote-controlled virfeocassette 
recorder to play your videotaped lessons 
anti learn about servicing this complex 
instrument 

Mil learn troubleshooting tech 
ntques using a professional 3 : - -digit 
digital multimeter. Mil use n when as- 
sembling your TV to check demonstra- 
tion circuits you build on the NRI Dis- 
covery Lab. and in your professional 
work. It's the equipment and training 
you need for success. 

Exclusive NRI Training on 
Videotape 

In addition to profusely illustrated 
lessons, you get NRI .Action Videocassettes 
. , videotaped lessons that show you 
graphic presentations of electronic sys- 
tems, vivid closeups of servicing tech 
cliques and professional shortcuts" to 
study and replay as often as you want 

Training For Success 

NRI not only prepares you to be- 
come a top technician, we get you ready 
for independence NRI Ysdeo/Audto ser-' 
vicing gives you a great new way to Kirn 
extra money doing part-time servicing 
for appliance and department stores . . 



building a good 'paying new career with 
an electronics firm . . . or even starting 
your own business. M can start small, 
even part-time in your basement nr ga- 
rage. make the most of your opportuni- 
ties to grow into a successful business- 
man 

Free Catalog * . . 

Mail Card Today. 

Send the postage- paid card for our 
free 104 -page color catalog describing 
our courses in full, showing all equip- 
ment, lesson outlines, and career oppor- 
tunities It also shows other exciting 
courses like Microcomputers, Electronics 
Design. Industrial Electronics. Digital 
Electronics, and more. Mail the postage- 
paid can! today for your copy, and see 
how you can make the most of your tal- 
ent if card has been removed, please 
write to: 




NRI .SCHOOLS 

McGraw-Hill Continuing 
Education Center 
5939 Wisconsin Avenue 
Washington. DC 20016 



Well give you tomorrow. 





DENNIS ESKOW 



SCIENCE 

WORLDWIDE 



Snap, crackle and bam! 








Early in 1984, fikj hi West 
Gentian grainery workers 
were killed when a cereal 
grain s-iEo exploded "spon- 
taneously.' ' Spontaneous 
explosions have been re- 
ported at oilier grain silos 
and at an oil pipeline in 
Kuwait, Physical 
that the flashpoint 
id — grain dust and oil are 
both fluids— decreases as 
pressure . 

ihe flashpoint is relat 
low under normal circum- 
stances, and static electric- 
ity building up in the pipe 
may cause the blast. With 
grain dust, the flashpoint 
goes down as it compress- 
es within a silo and friction 
between individual grain 
surfaces builds up addition 
a] static electricity. Thu is. a 
sudden static spark in a 
grain silo where the flash - 
decreased 
account for the blast. 

Just how much fluid is 
needed to make a given 
volume explosive remains* 
a mystery. So does the na- 
ture of a static spark that is 
big enough to couse an explosion 
British scientists, working under a 
United Nations grant, are beginning to 
unravel the mysteries. Using a tank and 



British scientists use metallic sphere to collect electrons to 
help explain "spontaneous " silo and pipe explosions. 

pipeline .system, they are monitoring 
Thu flow of gritty materials. They al- 
ready have confirmed that sialic sparks 
build up in humid conditions. 



Plastic charge 

University of Pennsylvania researchers 
treating polymer plastics with Iodine 
have created an inexpensive conduct- 
ing material. One future use may be in 
batteries, Wuh plastic center corns in 
dry cells, water solutions could be used 
to conduct a charge instead of the 
corrosive solvents in batteries today 

OversupplY of methane 

The amount of methane gas in the 
Earth's tower atmosphere has In- 
creased 1.1 percent in (he past seven 
years, says die University of California 
at Irvine. Methane comes from plant 
decay and animal manure. The buildup 
of methane may become a serious 
pollution problem. 



Two heads better 

No manor how much memory a com- 
puter has, it can only work one step at a 
lime. Thus computers have been dssap- 
pointing mimics ol The human brain. 
Now the Defense Department is experi- 
menting with parallel processing 
whereby dozens of computers do one 
task. A central computer gathers up all 
the data. Parallel computing may mimic 
human reasoning in this decade 

Moon base rising 

rvASA Stopped UilMng about establish 
Log a moon bane five years ago hut is 
now apparently considering a bus a for 
the late 1990s Scholars will submit 
papers for a moon base meeting in 
May Watch this space for more 




Physics crash course 

Brookhaven National I Aboratory physi- 
cists Arthur Damask and Arthur Paskin 
recently used basic physical Jaws and 
computer simulation to help dear a 
teen-ager charged with vehicular homi- 
cide The case uumed on whether ihe 
teen had been the driver of a 1972 
Mustang that went out of control killing 
four other teenagers in the car. Calcu- 
lating the inertial forces involved in the 
crash the physicists showed that the 
driver would have had injuries the 
passengers didn’t receive because his 
body would have struck the steering 
wheel and windshield. (The restraints 
were removed from the car), Using 
anatomical studies and pure physics. 
Damask demonstrated in coun that ihe 
driver would have injured several or- 
gans nind bones. Indeed, one of the 
victims had all the injuries that could 
only have been sustained by the driver 
of the car The suspect wa^ acquitted. 

Diamonds aren't forever 

Cornell University geologists doing re- 
search on the melting properties of 
carbon have stumbled onto an interest- 
ing He id They had set carbon material 
map a tiny diamcind anvil placed in a 

pressure chamber. The pressure was 
set at 100.000 times that of our atmo- 
sphere. Then the carbon was struck 
with laser iighi briefly, producing tem- 
peratures over 3,000° F. On examining 
the anvil after the experiment the 




An electron micrograph shows diamond 
Surface magnified 100 times. At 400k | Inset |L 
The diamond is shown meeting. 



researchers found that a microscopic 
furrow had been moiled into the face of 
the diamond. I tie finding may help 
confirm a theory that Lhu Earth's Lower 
mantle is liquid carbon. .VI ore impor- 
tantly, itur- Cornell team has established 
conditions under which a diamond sur- 
face begins to melt. 1W 
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LIGHTS 



’ 




Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 





Dishwasher leaves its mark 



Kenmore repair manuals 

I have e Kenmore automotk washer, 
model No. 725.50600. and a Kenmore 
dish washer model No. 587.761400. J 
cannot get a repair parts manual for 
either. Not wanting to take them apart 
without a guide I'm stuck with two 
u nusabte appliances. Can you help?— 
Franklin Laversdorl Reese vilfe Wis. 

Sears does sell repair manuals for 
both your washer and your dishwash- 
er. Although the manuals do nest cover 
a specific mod^l washer or dishwasher, 
they are designed to provide a basic 
knowledge of the operation of the ma- 
chine, and cover in detail the repair of 
most components used on any model. 
Both include installation instructions 
and service procedures. They are avail- 
able at Sears repair centers, or can he 
ordered through Sears stores. The part 
number for the automatic washer man- 
ual is 821 462 -D; the dishwasher man- 
ual is 8QS3S3. Each costs about 36. 
Sears also has manuals for its gas and 
electric dryers, and compactors. M 



We have a General Electric dishwasher. 
Model GSD-281. serial No. Q2-TF- 
6761 77-B. My problem is that some of 
our dishes , when placed on the lower 
rack , come out with black or gray 
streaks on the bottom rims, or on the 
edges resting on the racks. We've tried 
cleaning out the machine with bleach 
and replacing the supply hose r but to no 
avail. We replaced the lower nick but 
the con did on only worsened. LVouJtf 
you hove o solution to rhrs problem? 

your advj'c# Will he very much appreci- 
ated. since the on I y way the streaks can 
be removed is with "soft scrub"' clean- 
er and our Lenox dishes won't tolerate 
too much of this treatment. Thanks for 
the help. — i John Vicsak r Orlando, Fla. 

k sounds as if something made of 
metal or aluminum — a pm. pie pan. 



cookie sheet, metal utensil— has come 
In contact with the dishes either before 
putting them in the dishwasher or dur- 
ing she wash cycle. The meial object 
has rubbed against the dish causing a 
mechanical transfer of the metal to the 
dishes, which leaves a gray or black 
mark This could also happen while 
stacking or storing aluminum u tonsils 
with dishes or when storing soiled 
dishes in a Stainless steel sink. 

To see if my suspicions are correct, 
first clean all the marks from the 
streaked dtshesj try using e pencil eras- 
er or silver polish, Then put the dishes 
in the dishwasher without anything 
made of meral. Put the dishwasher 
through a complete wash cycle, and 
check the dishes. E think you will Find 
that they come out struakless. 



Freezer defrost won't drain 

/ have a Hotpoint refrigerator/freezer 
modef No . 2CTFG314J, serial No, 
PB4326542, When it defrosts, ice forms 
cm the bottom of the freezer section . As 
a result, I must irnpJug it every week 
and dear the ice manually. The open- 
ing where the melted ice is supposed to 
flow out must be dogged Can you tali 
me how to clear the drain? Thank 
you . — Leopold Feher. Miami 

Your 1968 refrigerator may be suf- 
fering from either a clogged drain or a 
defective defrost drain heater. To check 
the drain, unplug the refrigerator and 
empty the freezer compartment Then 
look for the drain tube near the bottom 
of the rear cover. 

If you cannot see the tube easily, you 
will have to remove the three screws 
that secure the plastic fan guard to the 
back cover, Remove the guard, then 
remove the four screws that hold the 
rear cover and gasket to the> back of the 
freezer compartment. With the rear 
cover and gasket oil , you should be able 
to see ihe drain tube. 

There will normally be a small white 
cap over the drain hole that is hold In 
place by a spring. 'I he cap should not 
be removed. Check around the cap for 
debris that may bo preventing the 
water from draining, If you find that the 
drain is not restricted, a defective de- 
frost drain heater is most likely causing 
your problem. 



The heater is located on the under 
side of the freezer compartment at the 
back. To replace this part properly, you 
mum remove ihe doors and the entire 
plastic breaker strip, then slide the 
freezer liner out of the freezer compart- 
ment. This is not an easy job, even for a 
service technician. The best thing to do 
is have the GE service people come out 
and replace the heater for you. 



SERVICE TIP 



Old coaster repair 

i hove a Toastmaster pop-up roaster, 
Model 16 M, serial No. A4023682 , that 
needs new heating elements. The Jecai 
appliance shop told me that parts for 
this model arc no longer available. 
Have you any idea where I might find 
pans for this toaster? — A J. Ciarrocc a, 
Coraopoits , Pa. 

Repair parts For your 35- to 40-y ear- 
old toaster are no longer available from 
Toastmaster, However, there is a com- 
pany in California that services older- 
model toasters, and They Still have a 
limited number of parts for old Toast- 
masters. They tell me there's an 80 to 
RO percent chance they will be able to 
repair your toaster. Send it by either 
United E*arcel Service or U.S. mail to 
Huffs Wholesale Distributor 11742 
East Imperial Hwy., Norwalk, Calif. 
90650. Once they receive the unit, 
they'll test it and send you a written 
estimate for the repair. 



She free "How to Buy" booklet* tell 
what's available In appliances, and how 
to select feature? that sun your needs. 



Thasa 16-paga bcokletii offer tips- on 
purchasing refrigerator*, au condition- 
ers,, wash&r/dryers, ranches, dishwashers 
and inicrowavo ovens. In addition to 
soilyziog yew nwds, each booklet pro- 
vides mtc-nnatL-c-n on, warranties, safety 
and service. The sbe-set package am he 
obtained freo by calling the GE Answer 
Center toU-free at l'BGQ'-£2B*2D0Q- 



if ycMJ J^TL-'i- ,i jinfifiJrm Lv^rh I any tipplinnr# StfrwJ ynyr 
question, along with ihe modet and mtoJ numbers, ro 
App/j*jiLd fc * • I'rj'jrL". j’V'pi.'i.ir ACeqhantes, 224 West i?[h 

St. Ne-rV VtirJIc, N. Y. IODt9. Sony, but lellm OHU 
hr .in vLVFipnr! iis l ii -vri i d i'J v* - IVrjhft ntyx rrf ivitfr. 1 in ton'll 
sriff tw duL'uswd Vi this r&lumn 
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Up, up and away 
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Elertrojack plugs Into cigarette lighter and can lift up to 2 tons. 
Pushbutton control operates chassis model, left, and bumper-style Jack at right. 



Changing flat tires with a balky bumper 
jack always used lo min my day. But 3']] 
never do that again. With Electnojack. 
the push of a button Sifts my car. 

Three? versions of the power jack 
cover most models: a scissors -style jack 
for most foreign and midsized Ameri- 
can cars, a bumper model for the nest of 
the domestics, and a chassis model for 
Mercedes-Benz, just position the Elec- 
trojack. plug the 9-fooc-long cord into 
the car's cigaret lighter and you're 
ready to lift. A remote-control switch- 



box for lifting and lowering is connect- 
ed to the lack. The 9 -pour id jack wall 
safety support 2 tons for a spare tire 
swap Manual release also is possible 
with a supplied hand crank. 

Combine the Electrojack with a 12’ 
volt impact wrench and even the dainti- 
est family member can handle roadside 
emergencies unassisted. Alt models re- 
tail for S79.95 at auto supply stores or 
contact Electroj^ick Inc; B383 Wllshise? 
Blvd. r Beverly Hills, Calif 9021 1 

— N.S.M 







No-slip grippers 

This hybrid tool combines Ein . i rig led 
sEip-joim plter with an adjustable 
wrench. The Shift -a- fix has hardened 
steel jaws that can be sot parallel m 
positions from closed-up tight lo 
V'A in. wide. Once sot with die 
worm wheel, the adjustment 
won't change until you re 
set it. 



Plastic sleeves over 
the handles cushion your fljpP 
grip, and serrations help grip — * 

pipes or round objects firmly Made uy 
ESahca they're available for Si 7-95 
postpaid from Speedy Products, Box 
1617. Jacksonville, Tex. 75766, or call 
( 800 ) 527-8651 .—Angus I^irifrW 



Swedish made pliers have positive screw 
positioning to prevent unwanted slipping. 
Jaws grip round objects firmly. 



Smart torquing 

Baffled by the metric torque? figures in 
your import -car shop manual? I can"t 
convert Newton-mete rs to loot-pounds 
in my head either, so Sears' brainy 
elecironic torque wrench ought to mvl 1 
the day, Three operating modes allow 
the wrench's LCDs lo display the j 
torque applied, retain the higher 
figure reached in memory or 
sound a buzzer when the pre- 
selected torque is reached. 

It's accurate lo plus 
or minus 2 per- 
cent. Get il From 
she 1984/85 
Power and 
Hand Tools 
catalog for J 




Electronic torque 
wrench offers choice of 
foot-pound. Newton-meter 
and meter-kilogram tellings. 




Nylon hew damps use toothed locking 
grip! and can be drafted down with pliers. 



Toothy clamps 

Little hoses like vacuum lines require 
leakproof clamping just as much as 
radiator or heater hoses. Nylon Spe?ody 
Clamps work groat. Open the clamp by 
twisting its jaws sideways. Clamp it by 
pressing the tongue into the jaw, en- 
gaging the teeth. The damps come in 
23 sizes from l /u in. to 27 h in. A sample 
pack costs $6 fmm Speedy Products. 
Box 1617, Jacksonville, Tex. 75766. 

— Angus l^idlaw 
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“This is the business 
that turned our 

dreams into reality” 



A true story by 
Wilton Hildenbrand 



1 never made ''real until E quit 

working for someone else and started my 
own Durac lean business 

’'When E was with the New York City 
Fire Department— with a wife, and three 
children la raise — I felt J spenL meet of my 
time putting out financial fires at home! It 
occurred to me that E could never achieve 
the financial security and independence we 
craved working far .someone else. The 
obvious answer— start a business of our 
own. But what? Sure, we had been able to 




put a Little money aside, but nowhere near 
what i( token to start must businesses. J 
looked for something 1 could get into with a 
small amount of borrowed money. 



So Easy to Gat Started 

"Marge, my wife, discovered the perfect 
answer She had run across a Duraclean 
story- ji message much like this one— and 
we Leaked into it. Well, believe me, when 
we saw the superior Durucloan service 
demons! rated and found out whal o low 
investment if took, we were sold 

"With u fireman s schedule, 1 wm able to 
start out in my spare time cl didn't want to 
burn all my bridges behind me.s Marge and 
[ mailed out company provided mailings 
describing our service and soon the phone 
began to ring. Khe made the appointments. 



1 rendered the service. When we discovered 
how much money there was to be made in a 
Duraclean dealership, I took early 
retirement from the fire department, 

Before long, I had to hire part-time 
servicemen Soon, profits paid fur our first 
van. Now must of the work is done by our 
four servicemen. Marge schedules the jobs, 
.sends out mailings and dot* the 
bookkeeping. I do the job esti mating, 
special spolting job^ and contact new 
prospects.* 

Now at this point you're probably asking 
yourself, what is this Puractean business 
Wilt Hildenbrand keeps raving about? Well 
quite simply r it's a unique, superior system 
for cleaning upholstered furniture, rugs 
and carpets (don't conlu&e it with "stenm 
cleaning” or ordinary shampooing 
methods V U not only cleans but restores 
and revives colors. It does not wear down 
the fiber or drive the dirt mto ihe bas# of 
the rug a_H urdinary clean! tig methods do. 
Instead it lifts out dirt by means of an 
absorbent dry foam. 

Today the Hildenbrands provide cleaning 
for banks, country clubs, churches, offices, 
hotels, motels, funeral parlors, ih eaters and 



Low Cost Investment 

Would yuu like to have the freedom and 
independence epjcyed by the Hilden brands? 
You can. Let m send you the fact*. MaiL the 
coupon, and you'll receive all the details, 
absolutely without obligation. No. salesman 
will ever call on you. When you receive our 
illustrated booklet, you! I Seam how we 
guide you STEP BY STEP to get customers: 
and how to convince your customer* to 
recommend additional customers. 

Yuu ran choose from three dealership 
options. Cue starts us low as sfc3«9f)0 down. 
Full cash investments range from $9 300 
Co $19,800- Financing is available for 
those who qualify. 

Send for FREE booklet 

Send in the coupon today. With no 
obligation we'll mail you a 32-pagc booklet 
explaining the business. Then you. and you 
alone, in the privacy of your own home can 
decide. Don't delay. Mail the coupon now. 



Learn the tacts before you decide. 
Mail coupon NOW. 




homes.. 

Carpet and furniture stores gladly 
recommend Duraclean to customer*. |i 
helps them cttAse Hates. 45^ of the 
Hildeti brand's business is from customer* 
referrals and repeat orders 



<£B> Duraclean 

International 



Ibe lircl slep— send for free Voofclei today t 



Dunokui im*mst*onal 

5-171 DdiKtMr Building, D#frrTifcld, IL 60015 | 

Without etiiigation send free booklet that tetis i 
tiOw I can have a Duraclean business. No * 
salesman Wall call f 

( PLEASE PRINT > 



Name- 



Mtit •>=-. 
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MAIMIH: 15 montt to yaw toMme... 

YOURS TO KEEP! 

Find tul alt about Hi Sand lor free Fkii TODAY! 

JlwI Hit in and mail coupon below (or 
send pntfcpnl} m receive hill information 
amt details by retur n mail, DO IT TODAY? 



F0LEVBEL5AW INSTITUTE 

fflMi F I«ha Bldg .MmJiCiEy, Md.WIII 



RUSH 

COUPON? 



RUSH COUPON TODAY 

FOR THIS FACT-FILLED 



FULEVHELSAW ISSTITL'Tt *== 

105 1 3 FIELD BUILDING MII-R I W 

KANSAS CITY, MISSOURI Mill ™ J - T: " " 
YES. please swid <ne the FREE booklet :hai 

gives lull delays abPLl ^33 rting my qwn Pujihrss m 
L«&Mnjthine l u-nfrfersrand there is no Cal Ration 
and imai w -id let mar-. win call 



Pawid F'airkr<?ih{r — JJow "i JhW A smith SarYWf 
Milwaukee , rt'm-cifl.TJ.n JO'S 



“t opened mv uwn business, spire 
lime r seven mmalhft after t eiirnlied md 
made a pfE^fo of 5329 for ihv UrM week," 
B, A, Ikbtrry Linleian, Colorado 



TtlEi ho* you Quit kip 
Va n id be thrown bf>ss 
■n a p-rcli Id [|Ik Spa crime 
or fwlllime busmen o4 
ywl amr- ftiS cnmpIfH 
10l-Pjjf 

HO RISK Trial Qftfcr! 



"No mure hajd r nasty work for me. 
Now I have my awn busing* und wifh 
hardiyany effort \ around S 50 

i day, Tlianks fu-T my new sl-art bn life " 
Sam H-’adAer Prichard, A fob urn# 



Hundreds of F0 ley-0 olsaw trained men 
have succeeded in this fascinating 
and highly profitable Held . . . 







NORMAN BECKER, RE. 



HOMEOWNERS' 

CLINK 



Roofing under solar panels 



I will soon need new shingles on the 
roof of tny house. The problem is 1 have 
solar panels for m y hot w filer heater — 
tfrzw panels, each ahoui 3x6 ft . — 
mounted side by side in the center of 
the roof. They ore held S m . off ihc 
surface by brackets bolted through the 
roof Roofing contractors claim that 
since they can'f get under ihe panels. 
rh#y can't guarantee a watertight roof 
Tve thought p frwo ways to solve tile 
problem but both have disadvantages. 
The first is to remove the panels while 
the roofing is being done. This involves 
unbolting the brackets, draining the 
antifreeze solution from the system and 
unsoldering the copper pipes that carry 
the fluid in end ot n. Then the system 
would have to be recharged by a pro- 
fessional since it musi be done under 
pressure . The second method would be 
to box in the panels and effectively 
close off ihat part of the roof. 1 wane to 
avoid this because a great deal of heal 
is generated under the panels and Tve 
reed of roof fires caused by wood 
drying and igniting. I haven't been able 
to figure out any easy way zo do this 
job. I hope you can help — Leonard 
Bailey. Somerville. NJ 
There’s no easy way eo solve your 



problem. Apparently your solar panels 
were installed without considering the 
eventual need for reroofing This is a 
problem o f great concern to the roofing 
industry, and should also concern any 
homeowner contemplating ihe installa- 
tion of solar panels. Panels should be 
mounted on brackets that provide suffi- 
cient clearance on the underside, and 
between the panels, to enable a roofer 
10 install a new mof. 

Either of your solutions will solve the 
problem If you remove the panels, 
however, be sure to remount them on 
brackets that provide adequate 
strength as well as clearance. Accord- 
ing to the U.S. Department of Housing 
and Urban Development, solar panels 
are subjected to uplifting force by wind 
striking ihe undersides. A panel array 
should be bulk to withstand wind gusts 
of at least 1 00 mph. These gusts result 
in an average wind load of 25 pounds 
per square foot on a sloped surface. 

If you decide to box in ihe panels, 
strip the existing roof shingles down to 
the deck so the box/roof joint can he 
flashed In the conventional manner. 
Installing louvemd vents on the sides 
will prevent excessive heat buildup 
under cite panels. 






HEATING 
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SERVICE TIP 



Electrical heating tables imtarrerf along 
the mof edge and in gutters can prevent 
roof leaks caused by an Ice dam. 

For maximum effectiveness, heating ca- 
bles in gutters and along the roof edge 
should bo turned on when □ snow or ice 
buildup is anticipated, rather than after 
an ice dam. has developed. This prevents 
damage la shingles, and subsequent 
leaks when the ice begins to melt. Tied 
into an exterior electrical box, one cable 
can be run as a single circuit for both 
gutter and roof edge. For longer 
lances, two separate circuits can be used 
io mail snow and ice. De-ieing cables ore 
available at local electrical supply storey. 



Attic vent requirements 

The June 1984 Homcowncfs Clinic 
(page 46} said the effective openings 
for attic ventilation should be ,r I/30G of 
the attic floor area J r In May 1 983 (page 
241 it said that the minimum amount of 
free air ventilation should be 1/150 of 
the area. Apparently one is incorrect, 
unless 1 should be considering one half 
of the openings at the top and one half 
of the openings al the bottom, in the 
soffits. 1 intend to buy and install the 
ridge vent type illustrated in your June 
1984 article Please clarify. — Michael 
Caruso, Trenton. Mich. 

Most houses today have insulation in 
the attic that has a vapor barrier on the 
underside, feeing ihe heated portion of 
the house When ihe re is a vapor barri- 
er.. the ventilation openings should be 
1/300 of the attic floor area. With no 
vapor barrier the openings should be 
1/150 of the attic floor area If you 
intend to Install a ridge vent, also install 
soffit vents for adequate circulation 



Condensation on glass door 

In the winter, we gei a lot of moisture, 
and even an ice buildup on our sliding 
glass door. This causes a growth of 
mold m ihe carpet, and [he piaster 
around the door has peeled and cracked 
off. Is there a way to prevent this? — E. 
Clear. Hosting Spring. Pa. 

The problem sterns from too much 
heat loss through the door, which 
causes excessive condensation build- 
up. Reducing heat loss will reduce the 
condensation. Although you didn't say. 
it sounds as if you have a single-glazed, 
aluminum- framed, sliding door without 
a thermal break between the interior 
and exterior surfaces. The purpose of 
the thermal break is to rut down heat 
loss, which in turn, reduces condensa- 
tion. Because of the extreme tempera- 
ture difference between indoor and 
outdoor glass surfaces, there will be 
more condensation on a single-glazed 
door than one that's double glared. 

If you don't use your sliding door 



during the winter, you can reduce the 
condensation by covering the outside 
with large plastic sheets mounted on a 
wood frame. The plastic can be re- 
moved in the spring and reused the 
following winter. If you use the door 
during the winter, consider installing a 
storm rtoor over the sliding door. 

Another possible cause for the exces- 
sive condensation is high indoor humid- 
ity. This can occur in a house heated by 
a warm-air furnace equipped with a 
humidifier that isn't functioning proper- ^ 
ly. Check the humidity in your house 
with a hygrometer; for average winter 
healing, indoor relative humidity 
should be about 25 percent 1W 



Do you fr-pnr d bo™- ma-inrenjinrtf or /uppa 1 / ? 
S't'fhJ ii[ ftp Cliriic FbjurLrr .Mta'/i.nn.^ 

Hfest 57th St.. Mow Vorit IV Y 100t$ letters 
tannw be answered individually but problems ot 
Wtdi' tment-il Lvilf be dr.w □.■-.< I'd ift £Jn- rahnivi. Ft* 
ftwr Jif.ij-jjr.' r i.TiYdrj- .iri(f rri.jivjrr'rt.jryy- h*'ip m rjirl PW'.jc 
hVSriie Otrr 1 CTiNtfp, jxm.1jT.irri S r r i y-r icrr n fxtarf 5 J 

En fbputar Mechanic fitm lOl i liVjrJin Cfty ^’.MJjnn 

V<m- York. MY WWt 



30 



POPULAR MECHANICS • JANUARY TSBG 




Monte Carlo 

Everything you think a car 
should be, Monte Carlo still is. 





It's called love at first sight. What other car conjures up such 
contrasting images of sheer luxury and restless power? 

Monte Carlo wi ll impress you the moment you lay eyes 
it. Even more so when you turn the key and hear 4.3 liters o 
electronically fuel-injected energy rumble to life under the hood. 

Monte Carlo's suspension system helps translate patchy 
pavement into a quiet, controlled driving experience. With 
cushioned seating for five, Monte Carlo is perhaps the most 
eomfortabie car you'll ever ride in. 

At your Chevrolet dealer's, buying or leasing your new 
Monte Carlo is as easy as saying GMAC. 



L-t ft's gel n together DLCkle up 





IE PM 

WORKBENCH 



Space-saving tool storage organizer 







Does lack of space 
force you to store tools 
under the kitchen sink 
or at the bottom of a 
closet? You can end 
tool clutter with Shop- 
keeper. & cleverly do 
signed wall-hung c<siii 
net that provides 
Storage for tools, ac- 
cessories and hard 
warn. Two space- sav 
ing designs are 
available. The Model 
300 fSSO) measures 
exi9V?X31 in.; the 
Model 500 fSlOO) 
shown Js 9X1 9 Ve x 48 
in Both feature a back 
pane] with hooks, tilt- 
otH storage bin, small parts drawers 
and a fold-down w orietab I e/ vise . Shop- 
keepers are available at hardware 
stores and home centers. For details. 



Compact twl meaiurti* defy l9'/j In. wide when 

dosed. The cabinet Is constructed of Impact-retljtarit polymer*. 
Feature* Include a fold-down, dual crank worktab-le.'Vlse. 



write to Arrow Group Industries. Mar- 
keting Dept . I GO Alexander Ave., 
Pompton Plains. N.J. 07444 or call toll 
free 1-800- 526- 9011 —JT, 








Select-a -speed grinding 



Novel knife design 

Stanley's new Swivel ^ Lock utility knife 
enables you to change blades quicker 
and easier than ever before and without 
using a screwdriver. To change blades, 
depress the button on the handle end 
and swing the knife case open The din- 
cast aluminum knife comes with three 
blades, has a seven-blade storage com- 
partment and is curved for a comfort- 
able. sure grip. The Swivel- Lock knife is 
available at hardware stores and home 
centers for $4 15 For more informa- 
tion, contact William Shanahan. The 
Stanley Works, Box 70D0-PM, Hew 
Britain. CL 06050-— JT. 



Quick -change utility knife swings open at 
tn# touch of a button. A fter changing blade, 
dose knife and push button to the lock 
position, Storage bay holds seven blades. 



Variable-speed grinder lets you choose the 
right speed for grinding, buffing polishing 
and sharpening. Features include pJaslt eye 
shields, quench tr ay and spark arrestors. 



A now variable -speed bench grinder 
has been introduced, by Soars. The 
Model 19213 ($70) is equipped with a 
sliding switch that allows you to select 
the wheel speed, up to 3,800 rpm, 
depending on the work being per- 
formed. The grinder’s two Va X 6-in - 
dia aluminum oxide grinding wheels 
powered by a direct dove motor 
jnstructed with pormanendy lubricat- 
ed sleeve bearings. It’s available at 
larger Sears stores and through its 
1984-85 tool catalog. Contact Sears. 
Roebuck and Co., Sears Tower. Dept. 
703 -PM. Chicago, HI. 606B4. ™J.T. 




Goodbye masking tape 

Masking windows with tape before 
painting has been simplified by Wag- 
ner. 1 770 Fembnook Lane. Minneapo- 
lis, Minn. 55441. Glass Mask is a liquid 
masking solution tha! enmos with a 
sponge applicator. Run the 1 Vs-in -wide 
applicator along glass to leave behind a 
dun, wax4iko film. Glass Mask pro- 
duces nbouc 700 linear ft of solution at 
1 Vs in. wide, ft’s available at paint and 
hardware stores for about $7. — J.T. 




Liquid masking soJutl on ha* a sponge appli- 
cator and a soap-on carbon rt«l scraper 
{top l- Apply the solution to glass before 
painting. Flank tip controls applicator. 



Update 

Heat 'N Strip 

Black & Decker's Heat 'N Strip electric 
hoat gun was Shown in the Oct 'H4 PM 
Workbench with an incorrect price The 
Model 9751 heat qun sells for about 
$49. Accessory nozzles ($7.49) and 
scrapers (S5.49) are also available. 
Contact Black & Decker. 3012 High- 
woods Blvd., Raleigh. N C. 2 7525. 

Micro II lathe 

Inquiries on the Micro Tf lathe shown in 
the Oct. '"84 issue, pg. 60 should be sent 
in Caldwell Industries. 3619 Hear Uikn 
Dr.. King wood. Tex. 77339. Inquiries 
previously sent to Caldwell’s old ad- 
dress will be forwarded by the I’ostal 
Service. 



If puu Vl- camu annus a new preducr wnJi vsporiMi 
features. Jcuniv a hour j ' e . Wrii& e h PM Wort r- 

beach, i^nJar MecAarties. 224 Wixa 57th St New 

yort, n.v i ooi9. 
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Wamsnt-: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 



VANTAGE. 



, OJ mg. mcobne ai. pet cigars, FTC Report FEB. M 

k wm" “ 








Using hot-melt glue 

The hot-meli glue gun is a handy tool w have around The 
home Lind: shup for joining ju si aboul any jxjrtnb 
The? big Advaniacifs of hot-melt glue are convenience, 
speed and strength of bond 

Conventional glues and adhesives take lime to set and 
cun* but thirtem joined whh hot-mell glue are ready for use 
with the gutf'S narrow tip. you can 
apply glue neatly in hard to -get -at spots 

because The bond is almost immediate tins glue not 
intended tor large or complex constructions. The surfaces 
to be bonded must be joined within 15 seconds from the 
time the glue is applied: 1 hat's how long the: melted glue 
remains viscous. 

But lor small assemblies or repairs, 
hol melt glue is. unbeatable because si 
requires no damping This makes it 
particularly helpful in shop work involv- 
ing irregular assemblies that arc either 
difficult or impossible to damp, such as 
(hose shown in the photographs. Cured 
glue remains pliable so squeeze out 
can be trimmed with a razor blade. 

The glue is waterproof, so it can he 
used for outdoor as well as indoor jobs 
And by inserting hot-meli caulking 
scalar cartridges, which are dsn avail- 
able. indoor and outdoor caulking jobs 
can be accomplished easily and neat 
iy — Rosario Capotosto 



Broken prattle figure Is too fragile and Irreg- 
ular to clamp. A thin bead gf hot -melt glue 
makes the repair without clamping damage. 



Hot-melt gkie gun 
dispenses glue 
by means of 



Another use: applying decorative carvings 
or trim. Apply glue sparingly. and keep It 
^way from edges to avoid squeeze-out. 




Crown molding tan be joined to make a 
frame without clamping. Glue two comers 
keeping assembly square. Add last piece. 




Odd shapes, like pentagon, require precise 
cuts r but assembly is easy. Wax paper pre- 
vents squeeze-out from Sticking Eo table. 




Fingers are the only clomps you need for 
irregular assemblies. Parts need to be held in 
place for only 60 seconds. 




To attach comer reinforcing blocks, first Join Eliminate the gap that usually results when 
the rails or aprons together, tel dry. then joining mating curved pieces: First, tack 
press glued block Into place. add-on piece to work with hot-melt glue. 





Next, resaw directly on the joint line so the 
kerf straddles both pieces. This will elimi- 
nate any gap when you reglue. 
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New! AM/FM Stereo Cassette 
With Dofby'B Noise Reduction 

Superb power and performance at a great low price! You get 12 watte 
per channel, Dolby NR to silence tape hiss and extend dynamic 
range, separate bass and treble, plus a loudness control to enhance 
the sound at low volume, There's also a metat-Crty standard switch, 
locking fast-forward, FM mono/stereo selector, and a switched power 
lead for adding accessories. Compact “DIN" size fits in dash of most 
cars Come in and discover "affordable'’ high performance #12-1911 

New! 80‘Watt Equalizer/Booster 



Includes everything yau 
ne*d for installation. 
Speaker cable, mourning 
hardware, trim plate, 
rubber gasket and nose- 
piece in GM and Ford 
styles, ins! ructions. 



Radio Shack 
H igh - Performance 
Autosound 
at Affordable Prices 






-ML - ‘ ■ 



L 



f>5T 



FjICI 






40 -watts per channel plus complete tonal 
control dramatically improves your car stereo, 
Fourteen pushbuttons in seven bands let 
you boost or cut frequency response. Fader 
control, bypass button, input /output jacks. 
84 LED equilization display, 

LED power "on" indicator. 

Mounts easily under most 
dashes. #12-1870 





Radio /hack 

A DIVISION OF TANDY CORPORATION 

Fni-0? apply be participating Snack store* *ttaiere 

■f H £taJby Latrorahxifls. Ltc&ftsirnj Corp 



Add a Pair ol Radio Shack Speakats for the Best in Autosound 

Send for Our FREE 1985 Catalog 

Mail to Radio Shack, Dept. 85A-549, 

300 One Tandy Center, Fort Worth, TX 76102 

Name 



j Address Apt#, j 

I City Stale Zip - . 






CAR 

CLINIC 



GM's oil policy debated 



1 



Your September Car Clinic ifnm ahoul 
GM'.S latest motor nil requirements 
foil's" well, page 22) sent mr to the 
owner's manual for tny 1985 Butch 
Sleet ra Muda to my surprint 1 you a re 
right SAE }QW-40nii is vcrlKiten. 

Your article states that GM says the 
reason is piston ring sticking due to 
deposits, is this something new? poos 
j'r only apply to CM engines? Does 
using synthetic oil change the picture? 
I am an AMS/OB dealer and have 

liscri SA E 1 0 W-40 s y * ttlwtfc c )il rr ? eet \ 
car I've owned since 1 1973. fvt 1 nt a v<*r 
had a single problem. Can you shed 
morn tight on this development 7 It oh 
art V Hamilton Sam a Cruz Calif 

Yours is typical uf doptms itf letters 
I' ve received since chis iumi appeared 1 
hope the? following answers will help 
clarify matters: 



» is pi slon ring sticking because ol 
deposits left by oil something jieiv? 
Not according to CM. The company has 
suggested lor some time ih-rit owners oS 
CM cars use SA ti hWTSD or SAE 10W- 
30 instead ol SAE 10W-4U. IlcmvvL-i 
only recently did Ii make this martdii- 
lory to keep warranties from bdilg 
voided. 

Some people at other companies I've 
spoken with contend dial the piston 
ring story is a smoke screen There as 
even more VI (vist.osily index) Improv- 
er in most brands of£AE5W-3Qml than 
there is in SAL 3UW 40 oil. and it’s this 
additive th.it causes deposits," one on 
gineer told me. According to this per- 
son. GM's renl reasun for outlawing 
SAE 1DW 40 has little to de with piston 
ring sticking. 

’The troth involves GMk efforts to 



meet CAFE (Corporate Average Fuel 
Economy) requirements/' he l onlenris 
"By using oik other than SAE 10W 40 
ip i-:r icpi i n ■■-. Eestist for tuel economy l>y 
El 'A. GM is able to squeeze out -l lew 
more tenths of a mile per gallon. Hut the 
oil used in Sesisinust be made a mandii 
lory condition for owner operation, oth- 
erwisr tests wouldn't he valid This is 
why GM has made it a condition of the 
warranty dial SAL 5W-30 or U)W 30 
hr used Oner an owner's war ram y 
expires switching u> SAE 1QW-4G oil 
would have no ill of!oc:t on the engine as 
far as we're concerned ,J 
■ Does the n'quirenrenl npply only to 
GM engines? Yes although Chrysler 
’'recommends" ii m 'Kh VHs again to 
meet CAFE specs. 

w Doe* using sy nil ret it off > I hinge the 
picture? Mu I o keep lhe GM warranty 
in effect, the oil you use must be SAF 
&W-30OT SAL 10-30 — synthetic or not 



Fwd rear tire wear 

Thr rvar tire s of my 1 983 iimi l \t on 
have worn badly tn 25 000 mile* The 
oar dealer blames the ttres the lire 
dealer blames r he car unci t'm left 
holding the bag What nn\v?— Jnhn 
Carey. Youngstown Ohio 

You touch ori a problem that's bee n 
aHecLing front wheel-drive cars regard- 
less ol make. It’s called diagonal tiro 
wear 

Typically wear stark as Hat spots on 
inner and/or ouier Tread surfaces and 
spreads across the face ol (he tread ai, 
an angle of .ibuui 45° Ofu-n. drivers 
become a warn that wear exists by a 
humming noise from the rear nf the car. 

What can you do about it? If wear 
isn't too far along, keep tires in use, hut 
have tire and wheel assemblies bal- 
anced. Then, cross- rotate Lhe four Of 
them That’s right! Gross-rotate -even 
though they are radial s. Move the right 
from tiro to the Left rear The left front 
tiro to the right rear, the." left roar lire to 
the right from, and the right roar tiro to 
the loft front. 

If worn tires have? to be replaced pUE 
the new tires on thr front wheels and 
cross- switch the tires that were on Lite 
front; that is, right front to left rear, and 
left front to right rear 

Other things you should do arc? make 
sure tiro pressure is corned, have rear 
wh eel bearings adjusted as spelled out 
in the service manual, and have a wheel 

tPhuiso rum to page 4£?J 



At WAVS CQJXM: t T CABLES IM THLE 
VUMFRiCAL ORPE«n^3-4| 1ST JUMPER 




Eye bawling 



When winter anivo.s, many of us will use 
boosters LO luinp-filarL engines having run- 
down batteries. I know ibcra-’i nothing t 
can tell you about using a boost-ex so HI 
direct my remarks to the niher qny In kwp 
him from becoming one of possibly over 
14.000 people who will suffer serious eye 
injuries this year resulting from exploding 
batteries. Last year, says the National 
Socioiy to Prevent Blindness, 14, STB fell 
into this, category. 

The bf?«l way to prevent an accident 



2ND JUMPER 



ALiJvAnif£ s WVL CABLES b l 
ftlEVER5»\G THE DISCGINNLCl u9DtR 
,4-3-?-h 



when bonsUng a battery Ls to observe 
these precautions: 

■ Make sure the car with the dead bdtlCry 
and the one giving the boost don't touch 
one another 

■ Soever connect the NE(J jumper table 
directly to the NtG terminal of Lhe dead 
battery Find a spot *. hat's at least iz in. 
away — an alternator or air-CotldiciOner 
bracket . Or li bolt head is suitable. 

■ Connect and disconnect cables in the 
numerical order given in the diagram. 
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if you're like a lot of people, you seek out 
hobbies and leisure activities that reflect your 
personality arid creativity. That’s why many 
have found woodworking to he the perfect 
outlet, It leu you express your creativity from 
the first lime you pick up a piece of wood, 
From the simplest k nick knacks and toys to 
elaborate wall units and bookcases, ii's a 
hobby where a project's completion is only 
the start of (he rewards. 

\X\ the glow that comes from seeing the 
reaction of family and friends. It’s the warm 
feeling you gee from projects you give to your 
church or favorite charity lo raise funds. It’s 
knowing that whai you made truly reflects 
your personality, far more than ready-made 
goods ever could 

Shopsmith® can help you be Ibe 
best possible woodworker. 

At Shopsrtith wc have the tooLs, the products 
and support you need to fully explore wood- 
working as an outlet for your creativity. 

Take the Shopsmith MARK V. for 
instance. The original multipurpose wood- 
working tool. the M ARK V gives you (he 
five most needed power took a table saw. 
vertical drill press, horizontal boring 
machine, disc sander ami lathe — in one 
compact unit. It's an entire woodworking 
system, with precision, adaptability and 
quality built in. So. with very little practice, 
you!) be able to concentrate on the enjoyable 
aspect of woodworking — and leave the 
I labor ro the machine. 

All the accessories and know- 
how you nee d. 

The MARK V is only pan of the Shopsmith 
story. We can also supply you with almost 
every woodworking product and accessory 



you need. Take advantage of the convenience 
of shopping by mail or stop by the Home 
Workshop Center rear you for products, 
education and invaluable free advice. 

Your satisfaction Is our goal. 

W r e back all, our products with an ironclad 
guarantee and warranty. Theresa toll-free 
number you can call with your wood working 
questions and problems, We're com mitlcd to 
your woodworking education through 
owner ^ manuals, classes, seminars, maga- 
zines ami catalogs. All this is part of l he 
Shops mith Difference, the besi reason to 
make Shopsmub your home workshop 
company. 

Ask for FREE information and 
BookleL 

Jo hind out more about the rewards and the 
satisfactions of wood working, call or ma il the 
coupon below. Well rush you a Free 
MARK V Information Kit plus a copy of 
“How To Determine Your Best Power Tool 



Special Bonusl FREE Magazine 
Subscription! 

If you Del now, as a special bonus well enroll 
you in a onc-ycar FREE subscription to 
HANDS ON, The Home Workshop 
Magazine. Chock full of ideas, project plans 
and do-it-yourself advice, this magazine is 
yours when you call toUHfrte or return the 
coupon below. You Ye under no obligation. 
Do it today! 

Call toll-free 1 « 800 - 821-2108 

In Nebraska, l-S00^2-!i7KK 



Shopsmith Inc. 

I ha htpfn* WariuHOp Corner'", 1 
66*0 Avtn W 

Ohib4&M4-2K1 



|n< _ rt|K 

Sbopwiiih 11 ii j rrpdJrrNi rude mirk of ShapamiUi, |iw r 



Buy." 



OuaMy wmtoHfclng tact* m*d * bn iM U 3 A. 



O YES, please send me a FREE Information Kit. a 
copy of “How To Determine Your Best Power Tool Buy " and 
enroll me for a yearV subscription to HANDS ON. 
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$1000 A Month With Just A Hack Saw! 

G Philip E, Brari^li] Sr, 1982 



Yes, you can make S 1000 a 
month and more wiih just a 
hack saw in your spare lime, 
Witt i Get R ich? 

No, you wilt not gel rictv 
but you can make over 51000 
a month in your ipa re time 
and have a ball doing iL 
I tried all those "'Gel Rich 1 ' 
gimmicks that arc advertised, 
that never lei I you anything 
until you've scnl them your 
525, and then you find out 
their gimmicks were not for 
you. Well, I've tried them all 
and I'm iiiil noi rich, 

Alt I ever wanted was 
something I could do in my 
spare time with my hands, 
make a lit lie money and cn 
joy myself and not have to 
buy S300Q worth of tools or 
merchandise to do is . 

Believe ft Or Not 

1 found the mosi enjoyable 
and profitable business 
working with my hand* and 
i he only tools I use are a hack 
saw and measuring iape, The 
really nice thing about it is 
any man, woman or urn-year* 
□Id can do il. 



Whet Da I Do? 

1 make beautiful indoor/ 
outdoor P.V.C. pipe furni- 
ture, Such as chairs, lounges,, 
tables, swings, and all kinds 
of baby furniture out of 
P,V,C. pipe; even birdhouses 
and feeders, P.V,C. pipe 
furniture is the hottest selling 
furniture on the market 
today, because it is Unique 
and beautiful and will not rot 
or rust and is will virtually 
Last a life time. 

P rofit Uebdkvabte! 

The fantastic part of ibis 
business is the profit. 




Just go look at some of ibis 
furniture in the stores and see 
some of l he unbelievable 
prices il is selling for, 

A chaise lounge that costs 
?62.£h in material and three 



hours of work is selling for 
over 5 1 in the stores. I can 
sell my chaise Lounge for 
anything 1 think my tabor is 
worih 

When cm you hay 
the P.KCPip e? 

You can buy the P.V.C. 
pipe [mm any local hardware 
store to start. Plus I will sup- 
ply you w'iih the name and 
address of one of the largest 
manufacturer of pipe, fitting, 
cushions^ and table tops who 
will sell to you ai wholesale 
prices and you do not hove to 
buy a minimum amount. You 
can buy one cushion or 50 
plu^ E will supply you with my 
shop manual and si* derailed 
shop drawing wiih pictures 
and measurements of sk dif- 
ferent designs. 

Dayan need my 
shop drawings? 

No, you don't need my 
shop drawings unless you 
want to save hundred* of 
hours of trial and error work 
and thousands of dollars that 
I had to spend before I finally 



Found the right design and 
measurements and tricks to 
the manufacturing of P.V.C, 
pipe furniture, J only wish 
Thai when I started, I could 
have bought these shop 
drawings and I would have 
gladly paid 5100 for just one 
□f them. 

i wilt pay you! 

Yes, I will pay you %25 For 
any unique design shop 
drawing that I can use in my 
collection and workshop 
manual, 

How do yott xtert? 

1 1 Decide if you like to 
work with your hands to 
create things and 'want to 
make money. 

2) Can you afford $12-00 
for my shop manual and six 
drawings, 

1) Send me your name and 
address along with your 
check for $12.00 tor 

Philip F - firancato Sr, 

P O, Box 237 P-10 

River view, Florida 3356^ 
(813) 677-G94B 

Please allow- about two 
weeks for delivery. 



¥ 



A bomb waiting 
to explode 

Hone's another wintertime warning ’"ev- 
eryone" knows — ypi it lakes Us uatr of 
victims yvory yean spinning Ltren when 
pushing another cat stuck i-ri snow or mud 
An explosion can result when a wheel on 
the pushing car's drive axte spins EreeJy, 
The fr^e-sipunsing wheel turns at almost 
Ujt'l this) twice the reading on [Tie Speed- 
aimer If that speedometer rends 3h rnph. 




which Lt often does In the car gnnng the 
push. The- free-spinning wheel <s going 
around at about $0 mpb. This sets up Jnqb 
cenlrifugaJ farce an ihv Ure, which can 
explode Hie resuJl may be dumaye to die 
vehicle, and Injury to anyone standing 
nearby. 



CAR CUNIC 

(Continued from pag-e 3£?) 

alignment specialist check all four 
wheels Make sure he is equipped rn 
perform rear wheel alignment 

When you take your first ride after 
doing all Lhis you may notice noise Lind 
vibration, especially il you keep original 
tires in use. Noi to worry, The condition 
will disappear as rhe abnormal wr 
pattern smooths itself oil 
To keep rear tires from again Failing 
victim to diagonal wear, maintain cor- 
rect tiro pressure and cross- rotate tires 
every 7,500 miles. 

In search of Biobor 

In the July 198$ Car Clinic under the 
item tilled Sidewind in' critter fpsge 
18). you st mod that a biocide additive 
will rid diesel fuel of bacteria and /tin- 
ges that can clog dw fuel system Yu tr 
merrzj'ofied in purlieu hi r Hiobor. made 
by U.S. Umax Co. I've searched, hut 
haven't been able to find this product 
Could you ted me who sells it? — Ed- 
ward Hem, Cleveland. Ohio 
Biobor J.F. is available at many boat 
marinas However, since my last report 
on this problem arid the use of a biocide 
to eon trot bacteria and fu ngus growth. 



new events hove occurred that are 
important in owners nl vehicles having 
diesel engines. 

More has been learned about ihr 
damage caused by micrimrqanisms. 
which use. diesel fiml as a source of 
energy. As they feed and multiply, they 
alter the fuel chemically producing 



acid and sludge that can clog fuel Titters 
and cause metal fuel system ctunpo- 
nwus to corrode. Symptoms of bacteria 
and fungus contamination art 1 engine 
missing, engine noise rough idling, 
Loss of power on acceleration, stalling 
and heavy black exhaust smoko. 

U.S. borax now has available a bio- 
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ode specifically formulated for automo- 
tive diesel engines, it is called Biohor 
Diesel Doctor and is less concentrated 
than straight Biobor J.F, St is therefore 
easier to use. 

If automotive stores in your area 
aren't yet carrying the product you can 
write to U.5. Borax and Chemical Corp., 
Box 75128. Sanford Station, Los Ange- 
les, Calif. 90075. 

At the bottom of things 

Is there a solution for rear end bottom- 
ing exhibited by my 1983 Plymouth 
Reliant when two or three people ride 
in the hack seat ? The war suspension of 
this car leaves much to he desired 
when f r m carrying passengers, — John 
Horn , Independence, Ohio 

You can go one of two routes. You 
can install heavy-duty shock absorbers 
that are equipped with a helper spring 
or air lift device. Or you can order a 
Polyair Bag Kti (part Wo. 4271374) from 
a Chrysler dealer. 

Placed inside the rear coil springs 
and then inflated, these suspension 
devices will do a very good job of 
preventing rear-end sag whenever pas- 



SERVICE TIPS 

i GM says 1&B3 models with 2. 5 liter 
EF1 engines and four-speed manual 
transaxles that perform fiadjy until 
they 1 re wunxifed up may need a new 
computer PROM. It's pan No. 1226460. 
II Chrysler handles cold-engine stalling 
differently from GM- The condition is 
liable tp strike a car equipped with a 2,2- 
liter carbureted engine- Chrysler says to 
increase the fast idle speed to I r BS0 rpm 
if the car has an automatic transaxle — id 
1 r 700 rpm if it has a manual, T5B 14-23- 
S4 spells this out- 

■ A dunk from the rear suspension of an 
Escort, EXP, Lynx or LN? r heard espe- 
cially when going oner a bump ai stow 
speeds, is curable. Your mechanic should 
retorque rear suspension fasteners to the 
specs given m TSB B4-IS-24. He should 
thmn install a new upper shock mount kit 
(part No. E4F2- IS 198-A). 

■ All AMC/JoegVRenauft models should 
use an improved brake and clutch hy- 
draulic system fluid (part No. 
8Q8Z200215 )l 

■ A CM 1983-84 model with 1. 6-litcr 
engine that has oil running down the side 
fifth# fifcar may he sending false signals. 
The leak is probably coming from the 
galley plug just above the filter. If so, the 
plug Is net sealed properly. Remove it. 
Clean the plug and plug hole threads. 
Then, apply thread seaEer. install the 
plug, and tighten 15 to 18 ft-lb. torque. 



DO YOU HAVE A CAR PROBLEM? 

Just ask Mon a tour jl Send ^xiur question ihv 
Car Clink.', Aiptrlir Mecfc ann*. 224 Wo * r 57 th St . 

IV York. N.Y 1001$ WMe fer Wrw cannct he 
vnz'Kvrttf pfitJpms that are- of general 

interest will toe tiiscunsed in the column. 



senders are riding in the back of a Kn^ar 
or when the car is pulling a small trailer. 
The Polyair Bag Kit will cost approxi- 
mately iso. 

Lighten up 

The choke light in my 198S Pontiac 
Trans Am comes on frequently. for to 
apparent reason. If I switch the ignition 
o ff arid then back on. the light will often 
go off. 

Can you tell me what's happening 
and what 10 do about it? — Ken fludrt. 
AJfemrt Ohio 



a new choke relay which has a lower 
voltage rating than the relay originally 
installed in this car. You can gei it at the 
Pontiac dealer under part No 
14039662. 

[f you already have Lhe new relay in 
use. you should start to look for a 
problem with the alternator. Alternator 
performance is extremely easy to 
check. 

Next time The light comes on. put the 
transmission in neutral and briefly rev 
the engine. Lf you see that the light goes 
out, the alternator’s causing the trou 
ble You'll very likely find a bad bridge 
or diode. pm 



ff you haven't done $0 already, install 



FOR YOU 
WHO WANT 




BEST. 

Impeccable workmanship in every detail. Precision made ports. Hand haned r 
perfectly mated cutting edges, fine polished finish. Blue plastic comfort grips. 
The best. At no premium in price. Took by CHAHNEliOCK. Send far your free 
catalog. Channelled^ I rx. Mfiodville,. Pennsylvania 1 6335 



Tools by 




Charmellack Pliers Are American Made 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health, 



Also available 
in soft pack. 



C Philip Murtra Lac |HM 



8 mg 'tar!' 0.6 mg fiicottae av. p*r irigflroHe, by PTC method 











dRunTmntcs 



* 



Did you know that 
you risk foot, log- 
hip and b#ck inju- 
ry when jogging? 
[f you weigh ISO 
pounds and your 
strides measure a 
5 on the Run Alert, 
you are impacting 
the ground at Ewe? 
times your body 
weight, or 750 
pounds on each stride A new impact 
meter called Hun A I ert weighs 2 ounces 
and dips to your running trunks or belt. 
Set the meter for a specific foot impact 
force, and the unit sounds a warning 
beep if you exceed that force, it's all 
explained in die booklet that comes 
with the $29.25 impact meter Run- 
Tranics Corp. is at 1301 Shore way Rd.. 
Belmont, Calif 94002. FM 



Impact metur 
is forj oqgvrs. 



ALL 

OUTDOORS 



EF you're Into Ashing For world records 
rather than for a fryer to bo flipped in a 
pan of melted butter. DuPont has a new 
fishing line For you. Stn?n Class Line, a 
nylon monofilament line, is engineered 
to break as dose as possible to the 
world record line dass category limits 
of the International Game Fish Assn. 

Stren Class Line owes its precise 
breaktoad strength to a number of fac- 
tors, including the use of laser micro- 
meters during the manufacturing pro- 
cess. The laser measures line diameter 
during manufacturing for a highly uni- 
form product. 

The line will be available in pound- 
test ratings for the most sought-after 
IGFA world records — 1 kg. 2 kg. 4 kg. 6 
kg, 3 kg. 10 kg and 15 kg It's available 
in I00-, 250- , and 2,400 yard spools at 
sporting goods or Fishing shops. 



Fish for the record 



New Siren Osh Line is deigned to break as 
dose ai possible to record class limits. 



High-climbing mountain bike 



Chalnrlngi of Mnntare mountain bike are slightly ovdl-ih^pcd to aid in hard climbing 



When we ran our last major article on 
mountain bikes (iJiking The Badlands, 
page 82. July '84), the Montane, built by 
Fisher Mountain Bikes- arrived too late 
to be included. In a separate test on this 
bike, we found it to be an outstanding 
example Of an all -terrain bike with 
excc I lent ba Ea nco and quic k. respan si vp 
handling Gary Fisher along with tom 
Ritchey an? the pioneers an mountain 
bike design, and the tube set, all 
chrome- mnly frame frame geometry 
and detailing are experience-proven 
An excellent climber, the Montane 



uses Shirnano Eiopace chain rings. 
Slightly ova! in shape thc^e front 
sprockets help oven out the pedal 
stroke during hard climbing For more 
weight distribution over the rear wheel, 
the seat tube angle puts the saddle 
closer to the rear axle. The Montane is 
one of the few bikes we've rested that 
gives you the feeling of being able to do 
almost anything you want. The bike 
retails for $679, and is available at 
select bike shops. Or write to P'isher 
Mountain Bikes, 1501 San Anselmo 
Ave., San Anselmo. Calif. 949f>0. 



1 985 Gun Digest 

Why did Gary Cooper uso a Luger and 
not a 45 in his legendary portrayal o! 
Sgr York 7 You'll Find the answer in the 
1985 edition of the Cun Digest. You'll 
also find a com- 
prehensive 105- 

pago catalog sec- 

cion of guns and 
gear for the shout- 
ing sport. Ail told, 
the r 85 Gun Di- 
gest has 408 
pages, including 
over three - dozen 
feature articles 
covering every- 
thing from gun 
hibiioiy and black 
powder weapons 
to guns in The 
movies. Other tid- 
bits include how 
to safely shoot ae- 
rial targets with a 
handgun, and why fa sl - draw enthusi- 
asts load .38-cal. wax bullets into .22- 
cal. revolvers. The Gun Digest sells for 
$14.93 from UR[ Hooks- One Northfield 
Plaza, Nnrthfield. 111. 60093 



Cun Digest 
Ei almost 
500 pagti. 



Meter 
for safer 



running 



RunAferr 
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Save Gas, Save Engine with ‘POLY’ 



The fallowing introduces one or the 
most fully tested and credent! tied ins- 
uring. fritl ion-reducing engine treat- 
ments ever t n reach the market? 

WHAT IS POLY? H Poly" is short for 
polyictrafluoroeEhylcne (TFE). It is the 
slipperiest substance known to man (1981 
Guiness Book of World Records, p. 188). 
The Petrol on Corporation, n3akcrb of 
Slick SO. has invented a way to perman- 
ently bind this slippery chemical to your 
engine with one treatment. All you do is 
add one quart of Slick 50 to your oil dur- 
ing oil and filter change. By reducing 
engine friction.. Slick 50 increases gas 
mileage and horsepower and reduces 
engine operating temperature, Ihm caus- 
ing your oil and engine to Last longer. Just 
ab important, it reduces metal wear, 
defraying costly overhauls, 

HOW DO I KNOW THIS [SNT A 
FRAUD? Slick 50 has some very impres- 
sive credentials. The “Consumers Digest " 
magazine (March, April, 19B2 r p. 35) 
States “Slick 50 does reduce engine heat 
and ordinary wear, and our informal tests 
indicate that it will improve gas mileage 
by about 2 or 3 miles per gallon. “ 
Researchers at the Franklin Institute 
Research Laboratory, after applying a 
powerful ultrasonic cleaning process to a 
Slick SO treated engine, were surprised at 
its permanence. They stated, " We actually 
expected the Pelrolon Slick-50 TFE Renin 
coaling CO also be removed, but Later 
found it was still there. 41 

The FAA (Federal Aviation Adminis- 
tration) has fully accepted Slick 50 Air- 
craft Piston Engine Treatment (F.A.ft, 
#33,49). An FAA lest simulating 1400 
hours of engine use {equivalent to about 
70*000 miles on a car) showed almost rero 
engine wear! 

2500 miles after removing Slick SO from 
the crankcase, lab tests at a leading unF 
venlty engineering experiment station 
showed that ihe benefils of Slick 50 were 
still there. They reported a horsepower 
increase of 16.9% and 9.9% for light and 
heavy loading respectively. The senior 
engineering researcher at the University of 
Southern California in San Diego stated 
this. "Slick 50 does increase horsepower 
and decreases fuel consumption in tests 
done at the un iwersily* The Space Shuttle 
Columbia uses the chemical "poly” in its 
gears and bearings because it is the only 
chemical lubricant which can withstand 
[he heat and corrosive dements of space. 

Perhaps most dramatic of all is a tor- 




ture test overseen by ihe Automotive Ser- 
vices Council for Pennsylvania and shown 
Oft television station WTVE. Three cars 
with between 75,000 and 129,000 miles on 
them were treated with Slick 50. Six 
months later fhe oil was drained from 
each vehicle, and the cars were driven 
without [he oil plugs for about a half hour. 
The water temperature never rose, and the 
engines sustained no apparent damage, 
There arc many more tests available. If 
y o u a re si il I ike pt seal . send $2 . 00 to defray 
printing and postage costs, and we win 
send you additional, more detailed test 
information, etc. 

HOW DO YOU TREAT AN 
ENGINE? Very simply. A few minutes 
before oil and filler change, add engine 
flush (sent free with each order) to dean 
out the engine. Let ihe engine idle for 10 
minutes. Then drain ihe oil, change ihe 
filter, and add ihe proper amnunl of oil 
Less one quart. Add one quart Slick 50, 
drive for 30 minutes, and leave it in the 
crankesic for 3,001) miles. As the engine 
operates, the oil carries the polytetra- 
fluoroethykne between [he parts where it 
is burnished into the pores of the metal. 
Once impregnated, it is permanent, so you 
do it only once, not each time you change 
oil. One quart of Slick 50 will treat all 
standard 4-, 6-, and 8 -cylinder gasoline 
and diesel engines. 

WILL IT WORK WITH MOST 
OILS? Yes, Stick 50 will work with all 
petroleum- based oils and all synthetics 
that arc compatible with petroleum -based 



oils. An exception is graphite oils. How- 
ever, once an engine is treated, you can go 
hack to a graphite type if derired. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual: benefits in per- 
centages may vary, depending on the kind 
of driving you do, vehicle condition, 
wealher, and geographic area By reduc- 
ing friction, Slick SOdoesallof the follow- 
ing: It increases gas mileage. Il increases 
ho™ power— small economy cars and 
large RV’s really need this! It reduces 
operating temperatures, thus increasing 
the lubrication and life of the oil and the 
engine. Last but not least, the drastic 
reduction in engine wear defrays or elimi- 
nates costly overhauls which could save 
you up to $1,000. Slick 50 eliminates the 
"lubrical ion starvation" thai all cars expe- 
rience when first started before the oil has 
a chance lo circulate, Up to 90% of the 
engine wear on a car can be caused by this 
lubrication starvation. You receive all of 
these benefits for 134.95, less than the cost 
of two tanks of gas. 

WILL SLICK 30 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturer's engine war- 
ranty requirements. In addition. Slick 50 
is the only product of ics kind to have both 
an API (American Petroleum Institute) 
and an SAE (Society of Automotive Engi- 
neers) rating imprinted on the package. It 
also has. a S F-CC-CD service 
classification . 

ARE DEALERSHIPS AVAILABLE? 

Yes. Here** an oppori unity to ma ke hand- 
some profits. Having such solid test 
result 1 ! from major institutions makes 
Slick 51) easier to sell than many other 
products. Free dealership information is 
seru upon request. 

Free engine flush sent with nth order. 
Free shipping with order* of 2 or more. 

For purchase or further Information* 
call toll-free 1-800-525-8624 (in Colorado 
call 1-303 762-138?) or send to SLICK 30 t 
1148 S. York Sr.* Englewood, CO 80110. 
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* Pearls 1 
1M0 pages. 

Big T 1 '* 11 * 9Vi ip formal 
* Thousands of 
explanatory pictures. 



Wfefl irtxj (c* PflffeUfir Sofincfi Bodf Qut> titfi the special offer pjy iter pel the 
handy Poeular Science 20- IN-EM Shcp Gusto It measures ift and cemi- 
merera. if s a cwnEiass. protradBr dnH and. chisef ffindnu BflJQG- a Wt wd ScTftw 
^.BtaflhHdmdpenriyi^riwa^^ lf£pflratda^dii-&i!«i 

flurihfe myl b lul tor rtany Df h&rttyWi IKdjWS 



HANDY 

20-lN-t 



GUIDE 0 

When 
You 
Join 



hfeobflt rmr\$ csrrhur 



BuM furniture, cabinets, intenMike a pro! 



Heres (he latest how-to for fine wood- 
working: Cabins! making. Furni tu re- 
building. Built-ins, Veneering, Lami- 
nating, Panelling, Joinery. Finishing. 
Woodworking projects, much morel 

992 pages! • Thousands of 



Special COLOR SECTION showing line 
hardwood grain patterns actual size! 
Plans lor power tool jigs! Handy 
project plans! 



One of the finest 
training manuals of all timet 
Now completely revised 
and better than ever! 



**OMY\\VV QN* 






This giaal woodworking classic shows you how! 



You Simply agre£ in buy jy&f Cwu mOr-s regular &olacTions dt ah-ematB 
bows be regular Club proas wilhln a year. You can choose From hun- 
dreds til brand new. hafcf-lc-rintf handyman bonhs offered 1c il>a 
mambtir^iip each year. 



Yours now 
for just 
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Make a drawer for a kitchen cabinet * Veneer a table top • Glue 
together a bookcase • Read blueprints * Sharpen a hand saw • 

TUm a chair leg on a lathe * Make a scale drawing * Bleach 
wood ■ install drawers, doors In buitt-lns * Make a skeleton 
frame for a cabinet* Make rabbet joints, dado joints - Select the 
best wood for every job » Bore holes at an angle with a drill 
press • Apply plastic laminate to a countertop - Order lumber * 
Much, much morel 

CABINETMAKING 
AND MILLWORK *&**-■*#* 

NEWLY REVISED SECOND EDITION 

If you're Like most do-it-yourselfers, you probably do most of ihe rou- 
tine woodworking jobs around the house yourself m<i pay to get the 
fancier work done. Yet the real satisfaction of woe nl working comes 
from doing those fancy jobs yourself: making a wall of handsomely 
grained built-ins. . . wtHxI-nandlmg an entire room . . constructing a 
table with a perfectly matched veneer top. Yes, you can do ail of these 
fancy jobs yourself even without experience when you've got a copy 
of CABINETMAKJNG AND MILLWORK as your guide. 

ni(ui4iiKU nf ihnw-tiow plnum AuaraHec 

This excellent, 993 -page volume i.s a complete education in 
fine w oodw orking It teaches you exactly how to do every' step of 
every woodworking job you'll ever wunt to do. Thousands of ex- 
planatory pictures, chans, assembly drawings, finishing illustra- 
tions, construction details and more make this book very easy to 
use... even for a novice! (Think of the money you can save by 
building, repairing, finishing and refinishing all kinds of home 
woodworking projects yourself?) 

Super clear huw-lo un U»>b. woud, ujriMrmtion 
miterbJji, llntslun^ ud much mrirel 

CABINETMAKING AND MILLWORK is such a giant how-to book 
thal it rakes more than 1700 stparate index listing just to tell you 
where to look for each step -by-step answer. You get more than 200 
pages on how to use hand tools, power saws, shapers, routers, drills, 
boring machines, lathes and more, ind tiding how to sharpen ami 
care for tools and make a variety of jigs for power tools. More than 
300 pages of specific construction plans for built-ins. kitchen 
cabinets, room dividers, tables, bookcases, furniture of every 

description Include* ^-|n-2 wood finishing srctluDt 

You get more than LOO pages of step-by-step how-to for all kinds of 
fine hardwoods and praaic.il softwoods, plywood. composition, 
hardware, plastic laminates, etc. There's much, much more on bow 
to read blueprints, how to make construction drawings, estimate 
costs, purchase materials at big bargains, plus up-to-date information 
on metrics. Even 1 detail you need to know is given die complete, 
clear-cut treatment in this excellent do-it-yourself book, You'll use it 
for years as one of your favorite "handyman tools” 

If card is missing write to: 

POPULAR SCIENCE BOOK CLUB P0. Box 2006, Latham, N.V. 12111 



as yOur welcome to Popular Science Book Club 



NEWLY REVISED SECOND EDITION 

Regular 6 ijq QC 
Price: 909.9U 
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dUte your WEbei cm the KSfriy lOrffi That 
comes with the bulletin ind return n Id us by 
M das irritated. (Mo envelope * needed. | 

Ytxj will always We al least ten dav^ m 
which id du Sks. but m ihd unlfotfy -Event that 
you dbfll. and ytiu receive an unwanted talcc- 
tan. vot may rwtim it at our ciue-tse 

Yrur only etHigasitin -s ID buy |uSt two mtire- 
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Eldorado for 193& — Instrumented tor testing — displays the traditions! Caddy lines. 



Eldorado and 
Riviera for '86 

Shown here are some of the First clear 
pictures anywhere of the Cadillac Hi 
dorado and Buick Riviera. A few major 
changes in the cars are immediately 
apparent. 

The EJdo. expected late this year as 
an ‘86 model, will finally receive an 
overdue trimming of about 16 in from 
it s wheelbase, 20 in. in overall length 
and drop about 600 pounds. The length 
reductions are due an part to Cadillac 
turning its engines to an east- west, or 
transverse layout, The manufacturer's 
new engines are expected to include 
Cadillac's exclusive 4 l -Liter aluminum 
V8 that, along with a Touring Suspen- 
sion. could put the new Eldorado firmly 
in the sporty car zone. 



The traditional Cadillac grille and 
quad rectangular headlamps carry on 
the Caddy look. Mew model interiors 
can bo expected to shape up as they 
have in the Onars — officially five or six 
seaters. but best suited tn a four- 
passenger load. 

The Riviera gets similar styl- 
ing, but with a recogniz- 
able Buick grille. It wilt 
share engines and di- 
mensions with OEdsmc- 
bcle's Toronado. 

The Toronado will retain 
the front- wheel drive it has 
had froEn the beginning, but 



returns to a concealed headlamp 
scheme not aeen since the 1965 debut 
model. With its new wheelbase a trim 
108 in. and overall length down to 186 
in., the Toronado will, like other GM-3Q 
cars, be considerably Lighter than the 
model it replaces. 

The Toronado' s smooth, rounded 
1 'character lines" and uncluttered style 
are reminiscent of the new, smaller 
GM-20 Olds Calais and Pontiac Grand 
Am Iwd cars, so fuel economy ought to 
be improved. The car s performance 
will be good: The Toronado's, standard 
engine will be Buick" s 3.8-liter, multi- 
port, fuel- injected V6. 




th# 06 Riviera was mapped along its test route. 



Setting a Prec^dem: 

Shown below is the designer's original 
rendering of a brand-new vehicle From 
a brand-new manufacturer, We've seen 
the full-size day model, and tile picture 
doesn' t begin to convey the excitement 
of this vehicle. 

The Precedent is a luxurious front- 
engine, mar-drive van/iimo/tnuring car. 
Its concept is so unique that when 
designers Alain C tenet and Mark Steh- 
renberger went to DOT to get a rules 



classification under which the vehicle 
would be built, there wasn't any. DOT 
had to create a brand new vehicle 
designation — utility vehicle hatchback. 

The six-scater will be produced by 
Lands Motors Inc., an Elkhart. End., 
luxury van convener It will have an 
overall length of 221 in. atop a 20G-in 
wheelbase. Track is 66 in., and the 
iTecodent is expected to trim out at a 
curb weight of about 4,400 pounds. 
Dick Gutdscrand designed the chassis. 



which has Chevy 5*10 front -suspension 
bits both lore and aft. for fully indepen- 
dent. suspension. Power is provided by 
a 184 -bp ford S-liter V8. coupled to a 
four -speed automatic gearbox . Engine, 
uansmission and headlamp assemblies 
are from the Lincoln Mark Vll LSC. 
Being considered for 3?iter models arc a 
Chevrolet 5-3 iter ELO VS and four- 
wheel drive. 

Taillamps will be mounted high in 
the hatch for a distinctive Slyfe in 




50 



POPULAR MECHANICS * JANUARY 1905 




compliance with the now federal rule 
for rear lights. Six bucket seats will be 
mounted in three rows of two. with 
considerable head and leg room fnr 
passengers. Elaborate leather trim- 
mings with wood inserts, stereo, televi- 
sion and telephone are in a mix of 
standard and optional equipment. 

Company president Fred Lands 
thinks the Precedent could fill a niche in 
the $35,000 co $40,000 market for 
people who want the luxury of a top- 
notch van conversion without the Ftl r 
finish, performance and handling of a 
truck. 

A'car converts 

Hess and Eiscnhardt, America's oldest 
custom coachJbuilder. is introducing a 
line of GM A-car convertibles through 
Olds, Chevy, Buick and Pontiac dealers 
across the country. The neat-looking 
raqtop Cieras, Celebrities, Centuries 
and 6000s come with power tops and 
quarter windows, as well as tempered- 
glass rear windows with optional de- 
fogg&rs. The HSlE boys claim that sub- 
stantial reinforcing plates help to retain 
”a high percentage of the original body 
strength and integrity." 

Van poolers, beware 

If you're a member of a van pool, the 
Insurance Information Institute says 
you should give serious consideration 
to the van owner's insurance. A serious 
van accident Involving a dozen or more 
people could mean enormous medical 
costs and high jury awards in the event 
of a lawsuit. ’’Van drivers who arc 
uninsured or underinsured are inviting 
financial calamity/ 1 says the 1.1. 1, 

Van riders who ignore the question 
of insurance leave themselves open to 
extensive financial problems if they're 
injured in a crash In most states, per- 
sonal auto insurance won't do the trick, 
and a special commercial policy is re- 
quired. 1.1,1. recommends that the van 
driver have at least the minimum cov- 
erage required by state law. 

I Li 's toll-free Insurance Hotline can 
give you further -details. Ifs (8001 221 - 
4954 

Ear to the ground 
IiMiy p B5i Oldsmobite will provide a 
customized open- roof Olds Calais ay 
Lite pace car for the 69th running of die 
Indy 500 in May. 

Resin wheels: E^ntiac may offer plastic 
wheals on some cars as early as 1 98?. 
A development of Motor Wheel Corp. in 
Lansing. Mich., the wheel is said to he 
17 percent lighter than pressed steel 
wheels, yet stronger and easier to 
style. The wheel is made from fiber- 
glass, resins and carbon fiber. M 




Which gas shock do you need? 




"I'm looking for road control." 



KYB s tiitwi-iusl is the 1 slnxk 
yiw m^l. Its paired high- 
prptsiJiV rnnitruc l im pmuiri^ 
I hf £*Era prGSsurP rlwl jiJlL up 
Its umurpawd mart control. 
Me wilier GjVlHIJ*! L 
Aineric ah frrcl-H’lEinK 
mnnoluhe ga-i sh-wk 





"Me? I want riding comfort." 



K'i E'*. J-luhe i- (ht 1 dmek 
riw y€h.j Ih low^wi-ssuii- ga-. 
cofHlrVLCioti and pdit*n«i 
v . a L v- 1 r i.u!, hK-sul; m iiding 
comn>ft you can irrl and jt j 
price v'imj won't. Cvmtofl and 
vjIlj? — a iv i? at t'omihcniitim. 



Only KYB offers a choice in gas shocks. So, 
for the right gas shock for you... 



LOOK TO i:yis 



Pioneers in gas shock technology 

Ktf R Corpouiiun u? AiritTK.i 
TOi Oak Creek Driv*,. litmlj.iKj. I II inc>ih 601 
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The sport truck 
taken to the max. 

Chevy s-10 Maxi-Cab 4x4. This is a truck that 
looks as good as it goes Just add the Sport 
option package and get front bucket seats, rear jump 
seats and Sport Two-Tone paint Plus you can 
add chrome pickup-box side rails and grille guard with 
fog lamps. But you get a lot of built-in muscle, too. 

Powerful new fuel-injected Tech IV! The new 2.5 
Liter Tech N engine is electronically fuel injected for 
more power and torque than last year's standard engine, 
Shift-on-the-go Insta-Trac 4- wheel-drive system is standard, too. 

For even more action, opt for a brawny 2.8 Liter V6 with 
5-speed overdrive and a special Off-Road Chassis 
Package with Delco/Bilstein gas shock 
absorbers 

So go ahead. Load up your S-10 
Maxi-Cab 4x4. Take it to the max. 

And at your Chevy dealer’s, financ- 
ing or leasing your new S-10 Maxi-Cab B 
can be as easy as saying GMAC . 



Tires ijopi.&d by various rnanulaciurera 



Pftv ■ 



NOTHING WOI 






HOME & SHOP 



“NOW 






Soft bathtubs: A comforting experience 



hn^i hatkmku i-nay eventually 
the pusl with 
the advent of the Soft Bathtub Co s 
new soft tubs The fiberglass tubs are 
lined with an inch of plastic loam A 
durable, flexible surface skin covers l lie 
foam an d nwisis scratches rind must 
punctures. 

The tubs Lome in 40 colors and tin t -o 
sizes, and can bo equipped wilh on 
eight -j el whirlpool system. The Person- 
al tub. Si. 180. measures 18 x 32 x GO 
in.; the Soaring mb. $1,326. is 2Q * 36 
X 60 in.; a] id the spacious 22 X 
48 x 72 in. IJouhlo Wide? c osls 
about $2, 100. The whirlpool as 
an additional Si. 650. 

Call 8 OG-8S2 -7638 far addi- 
tional information, or write to 
the Soft Bathtub Co.. Box 
81 135. Seattle, Wash §8108. 



Thu ntw comfortable bath- 
tub is lined with 1 In of soft 
plastic foam I left t. The fOiUT* 
is covered with a tough, 
flexible skin. 




Garage door insulation 

If your garage doubles as a winter 
workshop, Stanley's garage door insu- 
lation kit may be for you Foil-backed. 
1 7?- in -thick polystyrene panels fitted 
with retaining dips snap onto door 
sections to make your garage a warmer 
place to work. Stanley recommends 
having a professional installer adjust 
door springs to compensate lor the 
increased weight due to the panels. 

One kit (S100) covers a 7 x 8 or 7 x 
9-ft door Order through home centers, 
or write Stanley Door Systems. 1225 
East Maple. Troy. Mich. 48084. 







High-tech ceiling 

Armstrong has added a new pattern to 
its Headliner series of suspended ceil- 
ing panels. The Rock Ridge panels, 
shown here, measure 2 x 4 fi. and are 
deeply scored to look tike individual 6 X 
6- in. tiles. 

Armstrong now offers a 10-year 
guarantee against manufacturing de- 
fects when purchasing the panels and 
metal-grid support system. Sold sepa- 
rately, the components are guaranteed 
for five years. The Hock Ridge panels 
sell for about §5 cents per square foot, 
including installation instructions. at 
most home centers. For more informa- 
tion. write Armstrong World Industries 
Inc-. Rox. 3001, Lancaster, Pa 17604. 




Prestaining conditioner 

Staining softwood;* MJoh os pint*, Hr and 
spruce often results in blotching and 

streaking due to 

uneven grain pat- 
terns. Mtnwax may 
help the do-it-your- 
selfer obtain a more 
professional finish 
Wilh their new 
Wood Conditioner 
It's, formulated to 
assure even pene- 
tration of slain on 
softwoods without 
changing its natural 
color. Wood Condi- 
tioner is available in 
pint ($4) and quart 
f$8) sizes. Write MinwaxComfxmy Inc. 
102 Chestnut Ridge Plaza. Montvale. 
N.J. 07645 



WOOD 

CONDITIONER 








. 10 M't <■ . 
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Self-closing hinge 




What looks like an ordinary door hinge 
is actually Stanley's spring-loaded 
hinge, which closes a door automatical- 
ly. The hinge is available in 3Va-ln. 
($10.37) and 4-in. ($11.79) sizes. 

Spring tension ts adjustable or can be 
relieved completely if the door is w be 
left open. Each hinge comes with 
mounting screws and an adjusting 
wrench. For details, contact William 
Shanahan. Stanley. Box 1800. New 
Britain, Conn. 06050- W 
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WE BUILD OUR STOVES WITHOUT COMPROMISE. 



Most staves and fireplace ifiserts built u?- 
day reflect a spirit of compromise, Styl- 
ing ii mmptotrii&ed for the sake erf Effiden- 
cy v efficiency for ease of use, case of use 
for lower costs, While a ipirit of com- 
promise es h in the appropriatE cir- 
cumstances, very noble, we believe it has 
no place in t he building of fine wood and 
coal stoves. Simply stated, we build our 
sieves and fireplace inserts without com- 
promise, because we believe that you 
should not have to. 

SAFE, STURDY CAST-IRON 

CONSTRUCTION 

All Consolidated Ducthwest stoves arc 
btiilr entirely from durable^ virgin cast 
iron- They are cast and ai&embEed by 
hand and seated ai night. Each meets or 
exceeds, all national and local safety codes, 
And now, every Consolidated Dutch- 
west stove can accept, at the owner** 
option, a catalytic; combustor, *o that 
it will meet anticipated safety and 
pollution control requirements of the 
l^TO’s today. 

EXCEPT LON AL PERFORMANCE 

Consolidated Durchwesc stoves employ 
an intricate baffling system to encourage 
secondary combustion, mavimire and 
direct heat transfer ral, and permit 
catalytic woodburning. Ln a word, they 
are exceptionally efficient stoves. Many 
models can heat most to all of a typical 
home, and hold a fire 12 hours or more 
on a single Loading. 

EASY TO USE 

Consolidated Dutch west stoves do nor let 
you down whetE most others do — con- 
venience. Most models burn both wood 
and coal. An ash bin and slidc-our tray 
make ash removal clean and easy. A 
shaket grate, front and s-ide doors, cook 
top, probe thermometer, glass windows, 
and firescreen are among the other sean- 
dsrd features. 




Compare Our Stoves With Any Others 



Compare these features., standard or out mose populaj model., the Federal 
Convection, with chose on any other itove: 



* All caaedmn ccmtfUCtfen 

* Wood muJ coal burning 
ripibilitin 

* Aihbin with slide -our tray 

* From and side loading d son 

* Double-chambered baffle 
+ Convection (circulating) 

■yitem (opiional blower) 

* Catalytic adaptability 



* Clas-t viewing windows 

* Firescreen for open fireplace 
burning. 

* Polished eooking top 

* Internal Temperature guage 

* Primary and secondary air 
■ Solid hr*g* trim 

* Available freestanding, or as a 
fireplaces insert 



FREE CORNING 
CATALYTIC COMBUSTOR 

To Encourage everyone to take advance 
of the mosc important advance ever in the 
technology of 5 &fe, dean woodbummg, wc 
will be giving away a free Corning. 
Catalytic Combustor with every stove 
purchased rhl* j print- A Corning Com- 
husror can increase the efficiency af your 
stow js much as 50 %, while reducing 
creosote build-up and smoke pollution 90 %. 
We 3 ie also holding over our 1984 pricing 
until May 21 , JQ 55 . You can save uptn $ 164 - 
Wrire ni call for derails. 




Write or Call Today For 
FREE CATALOGUE! 

Use the coupon below or call toll-free! 

1-800-225-8277 o, 
1-800-722-5556 

(In Mass, call 617-747 1963) 



n^eait wv*h me your FREE in form a. non pack age. Including: 1 

color iaiaJugiic, a copy Of The Sluvt: Buyer V Guide, ' Stove [nscnllp^ 
ckm Gu idf, derails. -on the free Cotnijw Catalytic Gombustur aftrr, und m£d> 
niaiion on haw * t luvt c*n be dslfipea directly to my hemr. 

I plan cm purchasing a ttnvc: H wchin the Ptlt SC daft G ihif WH4Q 

□ within rh t next year □ uiiCKrtairt 




Z\p 



Send to: 

CcinioJidnied Dunchwesi 
bwt 1019 , Dept &PM 1 
Plymmith^ MA 02360 
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YOU’VE HEARD ABOUT IT. . . 

YOU’VE READ ABOUT IT ...IT WORKS! 



Easier cold weather starting, better fuel economy, 
better performance, and longer engine life. 

For more than 20 years lubrication experts have been wrestling with the problem of 
finding a way (o combine PTFE, commonly known as Teflon* or Fluon*. with motor oil 
to reducefriction. Finally a breakthrough was achieved. The result was a productthat 
is Changing the way people think about lubrication — TUFOIL* for ENGINES, TUFGIL*, 
added to your favorite motor oil is better at reducing wear, increasing power, 
improving fuel economy, and enhancing overall performance than any engine 
lubricant you can buy. Much better! 

Furthermore, TUFOlL* will improve the efficiency and performance of standard 
transmissions and differentials by reducing their internal friction. 

At the suggested list price of S12.95. a little TUFOlL* goes a long way and pays for 
itself many times over Nextlimeyou change your oil, really change it! Add TUFOlL*. 



Users everywhere praise TUFOJL — you will, too! 

' There aift lots cl stick oils an the marker but we've found oac ihm does what it premises . . . TUFQIL wwks 
it slaved m dispersion, and cul the luel M 10*= 

Popular Mechanics- Magazine. January 1982 

WUh $35,000 engines generating m excess of 3000 HP. you don't lake chances. Tittoi! ... I wouldn't run 
vtnhm it.” AL StGRIHi. OwnerflDrwsc, Nallonal Champion/Brul Fabflrg^Tdp Fual Fgnnvwr 

"Lubrication engineer Rank Tin Reick s-ucceeded whefe everyone else had failed . .TUFGIL is a unique, 
difierent. bul sale kind of TeHon/oil additive. ' 

Molar Age Magazine, April 1982 



Accept no substitutes! 

Many have tried to combine PTFE or 
TFE in motor oil. Only TUFOlL has suc- 
ceeded. In all other products the PTFE 
will settle out of dispersion and coagu- 
late. Such products instruct, “SHAKE 
WELL BEFORE USING'. Many suggest 
engine flushes and extended idling time 
after addition. None of this is necessary 



with TUFOlL. TUFOlL is easy to use! 
Just add TUFOlL during oil and filter 
changes 

With numerous U.S. and international 
patents, TUFOlL is the only recognized, 
stable combination of PTFE and motor 
oil, TUFOlL is patented, insured and 
guaranteed! 




for ENGINES 

■ Better Mileage 
> Better Performance 
* Easier Starting 
.increased 

Engne Life 

■ Fe w e r Oil Changes 
-Reduced Oil 

Consumpion 

0fl O/ ( 237 Lw 



HOW TUFOlL Works. 

TUFOlL coals all Ihe moving parts of engines with micro- 
miniature particles of PTFE, the slipperiest substance known 
to science. This coating minimizes friction well beyond the 
capabilities of any other lubricant. 

Only in the patented TUP OIL process the PTFE panicles are 
given a uniformly negative charge which causes them to 
repel each other so that they remain in dispersion. This 
dispersion serves two very impprianl values. One, it prevents 
the particles from forming clumps which can clog oil lines 
and oil filters. Two. il keeps surplus PTFE particles 
suspended in crankcase Oil ready to replace any particles 
dislodged from metal surfaces by the action of the engine's 
moving parts. This is accomplished by means of a chemical 
agent which causes the dispersed particles lo seek out and 
continually coal metal surfaces as they become exposed 



lUFOll IS Rsg IV 01 FiuMlR'U liK *US Piltfil; Mo 150.666. i .117. <6- 6 

lellonrs Rtg TM or ftipofii <22073 Olhcr U.S.mdkit'i PWMs Prting 

Rumfi 15 flfiq TU gl IQ Amfvitas. *1C. 




Satisfaction Guaranteed 
or Your Money Back 



I Gfll new TuT-ail* al » Special pr*c@ oi Qfsly Si. 99 fl 61 . balUe jShrpping 
! included m tOnnr»*uai United States i LaH 1-BOQr855>7aCM3 for w.l 
I I?r^t?ring IftnougTi tfOUF Ma^artlfd OF Vp 5^ In Mpm . Mil 1-(t? -762- 1904. 

| Or itist compteta Lha coupon and for^afd *s£h paynTarrt Please 

L aho* 3. wetAS Tat dtljvgry 

! Psn^sci s*i-p — dQtts-es of Tuft* I - SE th* Spatial pnea c-t SS pe r a oi . 

[ twllle iMaaa resident* aod 5% Ian } Case and gal! an q^anuries 
i ava-ited-ie oa faquesr 

J Enclosed is my ft Chech tor £ n Mpnfcy order few $ 



Charge lo my □ Mjjfvcwf CL ViMl Amount £ _ 

AccowTil No- E*p Da Ip 

O Please send more i n r<u manon My seJI-addrea sec s-l b meed a^uelope is 
enclosed 

AC TKtmoicgy, Inc. 451 Walpole Street, Norwood, MA 02062 

Mama tei 

Address _ _ 

City Stale _ Zip 
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Fun with an old friend 

\mm miffiflp® am 

Sensible-almost sporty-family 
transportation 



Kgtary-englned Mazda RX-I; h-lgh-tmlh perTOfmanct and luxury. 





mmm 



[MJDCSD^ DBBIL&IL 
ITWIPIl 

Red hot and trouble-free 



Back on the right track at last 



Aerodynamic Ford Tempo out: quiet, reliable, good family km. 



W e just look delivery of a hot Mazda BX-7, and we're 
rolling up the miles on our hard-working Ford 
Tempo. Meanwhile,, the turbocharged fiuick Regal 
T Type and Olds Wagon have been returned to their 
manufacturers P and we r ve included a wrap-up report here. 

Mazda HX 7 GSL SE 

You can r t please all of the editors all of the time, but 
Mazda's RX-7 GSL-SE comes darned close. Recently deliv- 
ered to us well broken in. with 3,500 dealer-demo miles, the 
metallic black Mazda wins universal praise from everyone 
who has driven it. In every case the most repeated phrase is 
"'fun to drive/' and the new SE package is largely responsi- 
ble for that, 

The leading attraction of this top-of-the-line RX-7 is its 
I3B twin rotor engine, an improvement that boosts output 
from the 1 2A's standard 101 hp to an inspiring 1 35. The 30- 
tuHn- 1 3B saw service 1 0 years ago in the RX- 4, but has 
been considerably refined since then. Il features electronic 
fuel ■iryeclion (standard 12A engines still use a two-stage 
four-barrel carburetor), auxiliary secondary power ports 
that come into play only at high engine speeds and a tuned 
port Dynamic Effect Intake tract design. 

Performance improvements don't stop at the firewall, 
though. The SE option has been upgraded to include 60- 
series V-rated Pirelli P6 tires, 14-in. alloy wheels and 
ventilated disc brakes on the rear as well as the front. 
Creature comforts in the package include air conditioning, 
cruise control, multi -adjustable driver's seat, a pop-up-or- 
remove sunroof and an average-sounding radio/cassette 
deck with graphic equalizer, 

Gas mileage in our first few tankfuls has hovered around 
18 mpg, rather good for all the power available and the 
thrashing about the car has seen. Complaints at this point 
are limited to minor derails: a too-loud rear wiper motor, a 



stereo speaker joystick control that is easily bumped out of 
position and an alarming over-rev warning beeper, Proba- 
bly duo to its several year-old design, the RX-7 also has 
wind noise levels noticeably higher than more recent sports 
car offerings. 

The rotary engine is smoother than most of the four- 
cylinder cars that pass through our garage. It makes 
wonderful soun ds when pressed, and has plenty of power to 
allow throttle steering when desired, No doubt about it — 
the 1 35-hp RX-7 is happiesi as a tail wagger. and even with 
light-touch power steering remains predictable and enter- 
taining to throw around 

From the experience of the RX-7 owners we know, it 
seems that the reliability problems of rotary engines are 
well under control, and the gas mileage is much Improved. 
When you factor in the sheer joy of driving the super-quick 
GSL-SE model, it hos to rank as one of the world's best 
sports car bargains at £15,295- — JV-S.AL 

Forcf Tempo GIX 

When Ford introduced its front-drive Tempo compart in 
May 1983, ii was a radical departure from the rear-drive 
Maverick it replaced. The new five-seat family car had the 
tuberous aero look of Ford s radical T-Bird and SVO 
Mustang. But would the aero look sell to the family sedan 
crowd? Thai was Ford s big gamble. After rave reviews in 
our PM Owners Repon (page 94, Doc. 'B3L we decided 
we’d like to live with a Tempo for a while lo see what all the 
fuss was about. 

We took delivery of a gray four^door some six months ago. 
With only 1,000 miles on the odometer, it was barely broken 
in. So far, our half year with the Tempo has been absolutely 
boring— nothing serious has gone wrong with the car, 
which is exactly what most people expect in the way of 

(Haase turn to paq& £&) 
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reliable family transportation. 

The Tempo is not very exciting or fast 
(nor was St designed to be), but it has 
willingly performed every task we 
asked of it — from vacation excursions* 
to the daily commuting grind, to just 
sitting in airport parking lots; Such 
reliability may not make for great read- 
ing, but it wguEd be appreciated by any 
owner. 

The 84 -hp, 2,3-liter pushrod Four is 
the car's weak point. It's a regular 
tractor motor, with just enough power 
to get the job done, but hardly any left 
over for fun. You've got to really row the 
five^speed Exansaxle to get any perfor- 
mance out of the car at all r but at least 
lt r s faster than the automatic. For F B5, 
Ford has rectified this power shortage 
with an optional 100-hp HSQ engine 
with throttle-body fuel injection, freer- 
breathing cylinder heads and a lower 
3.73:1 final drive ratio (vs. 3.33 on our 
test car}. 

Once past the flat spot in the middle 
of its rev range r the carbureted 84 
model is an excellent road car that 
really likes to be driven quickly on 
winding, undulating roads, despite the 
annoying moan of the Michelin XA4 all- 
season radial time. Although the 
175/0OR1 3 tires tend to whimper when 
pushed, they're big enough to provide 
plenty of traction to make the Tempo 
move. 

If you keep the windows closed, the 
aerodynamic Tempo is an exceptionally 
quiet car, and we were often shocked to 
glance down at the speedometer and 
find that we were going 20 mph faster 
than we thought. The car's so quiet that 
the speed just sneaks up on you. This is 
where cruise control can keep you out of 
trouble, and Ford’s system is especially 
handy, with its coast and accel£kate 
burtons Unfortunately, they’re located 
on the steering wheel spokes, where 
they can be triggered accidently. 

Our test car had a headlight flasher, 
which we greatly appreciated, hut no 
rear window defogger, which is re- 
quired by law on cars sold in New York 
state, but apparently not in Michigan, 
where this car was registered. 

One staff member felt that the Tem- 
po's interior, with its high window line, 
thick pillars and wraparound aero roof 
was claustrophobic. Brighter colors 
might have cured that, but our test car 
was dark gray with a gray corduroy 
inferior — a favorite combination at Ford 
this year Despite the grim color, the 
upholstery has held up remarkably well 
in tough family use, and shows abso* 
lutely no signs of wear. 

The car does have a couple of annoy- 
ing traits. One is the harsh rebound 
characteristics of the shock absorbers. 



which cause a horrible thud when the 
wheels drop into sharp depressions like 
potholes or displaced paving slabs. 

The other problem is a deceitfully 
optimistic gas gauge that hangs around 
the L Y r level for over 120 miles, then 
takes a plunge for the cellar. Two 
staffers ran the Tempo out of' gas when 
they assumed that ' l E ri meant " nearly 
empty." Having run out of gas one 
night near home. I found that a S'/t-gol, 
can of gay would bring the needle for 
Our Tempo's 14- gal. tank to iibuvn the 
mark The '85 Tempo has a new 
15.2-gal. tank, and hopefully a more 
accurate gauge. 



Despite these minor quibbles, the 
Tempo has provided over 6,000 miles 
of reliable) service. So reliable, in fact, 
that we never thought to bring it in to 
have three minor preblems addressed: 
a squeak in the steering column, a slight 
enqsne stumble on cold mornings, and 
fiiol economy of "only Jr 22.4 mpg. But, 
Ford insisted wo bring it in: They fixed 
the squeak, and a carburetor adjust- 
ment upped our average to 25.5. mpg 

while eliminating the slum hie- — W,H- 

Buick Regal T Type 

When we set out io tost the Buick 
Regal T Type, what we really were 




grinds your engine’s life 



200 strokes per second 
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tasting was Its turbocharged engine . 
You readers, and we, warned to know if 
a turbo engine held up as well as a 
normally aspirated engine. And we also 
wanted 10 find out if a iurbo engine 
required extra special maintenance or 
attention. 

Now, after brutalizing our turbo- 
charged Regal T Type test car for over 

7.000 miles (probably the equivalent of 

15.000 normally driven miles), we have 
our answers. 

The Buick Regal T Type is one of the 
hottest cars sold in the U.S. of A. With 
200 hp on tap, this Regal will smoke eh e 
rear tiros from a standing start whenev- 



er you want to impress the guys at Pizza 
City. And, with the standard T Type 
suspension setup, you can run rings 
around most of the so-called sports cars 
you' 13 meet at your favorite on-ramps. 
This is a car that loves to be pushed. 
And we pushed it, 

So what happened? Except for a 
mighty sore right leg — from pushing 
down on the gas pedal all the time — not 
much. 

The only notes irt our logbook relate 
to some things breaking on the car 
itself never on the engine. At 4,6 B2 
miles, we had to replace the fuse that 
controlled the operation of the Lighter, 




saving 



GW Good wrench Motor 0 
meets or exceeds all 
GM specifications for 
General Motors cars and 



tour car's engine is Inc red- 
ole, As Mr. Good wrench 
•x plains. "At SS mph. a 
J-cy I incter engine makes 
ibout 14.000 piston 
trokesjust to carry you a 
rale. Many engines may 
ist over 100,000 miles— 

>r more than a billion -and- 
i -quarter strokes, Yet, 
nany engines don't last t 
hat long. Too many of those 
trohes caused wear. The cut 
ould be worn motor oil. 



light trucks. So ask for 
this fine motor oil by 
General 



Motors whenever' 
w : f +ri oil change and lubrication 
are recom mended by your 
CM maintenance schedule:' 
f 8 * 1 While you're there ask Mr. 

r. < Good wrench to check your 

filters. New filters should help pro- 



tect your engine, too. Mr 



Warn motor oil shortens your 
ngines life quickly It's full of dirt, 
water, metal particles, gasoline and 
tearly countless other abrasives 
ind chemicals. 

What can help 

nake the differ- r - 

mce in engine '"isVv* 

fe? Regular oil S 5 
hanges, New life- ' 

aving fluid. And choose ' -■ ■ : 

he right motor Oil. a fine quality 
it like GM Goodwrenth Motor CHI. 



Good wrench has qual- 
ity CM parts available. 
Plus he has the right 
equipment and training 
j f CM training, He‘s 
" at participating f | - 
independent , 

J GM dealers who V L[ 
sell Chevrclets. .1 ft 



Pontiac s, 



Olds mobiles, •gP r ;j 
B nicks. Cadillacs. 

CMC and Chevy trucks. 



<s*s«Hi*wn 
mpy.ci fa (ns 



KSFJ>T(SM CHLKT GM FELLING WOH GEK UW£ GM WHTB 



Goodwrencti 
Motor Oil 
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radio and electric door locks. Also at 
4,662, one of the sound system's rear 
shelf speaker fell out onto the trunk 
floor, which may have caused the fuse 
to blow. At 4 r Sl 5p a tree got in the way 
of the radio antenna and snapped it off. 
And that's about it. 

As to maintenance, we found out that 
there is actually less scheduled mainte- 
nance required on Block's turbo engine 
compared with Buick's normally aspi- 
rated VG. For instancy since there is no 
carburetor or distributor on the turbo 
engine (it has electronic sequential fuel 
injection and a computer controlled ig- 
nition system) p there is no such thing as 
a carburetor or distributor adjustment. 
The fuel injection and turbo units them- 
selves require no scheduled mainte 
nance. Other items, such as oil changes 
and sparkplug replacement, are identi- 
cal to regular Regal VGs. 

A recent bit of research by Runz- 
hekmer and Co, consultants shows that 
there is a definite dose disadvantage to 
owning and operating a turbocharged 
vs. nonturbocharged car. Runzhsimar 
research says that it will cost you 
S4 r E16 per year to own and operate a 
iurbo Regal vs. $4,299 for a normally 
aspirated Regal. 

We re sure that most of this differ- 
ence comes from increased fuel usage. 
With all that power under our foot, we 
used It. Often. As such. Our average fuel 
usage was 13-9 miles per gallon, 
whereas the federal EPA rates the Re- 
gal T Type at 1 7 mpg cUy and 28 mpg 
highway. Obviously, the lighter your 
foot r the better your fuel mileage will 
be. We got as much as 20.5 mpg on one 
tank and as little as 11 .4 on another. 

Another difference in cost of opera- 
tion is that Buick recommends premium 
unleaded fuel be used in their turbo 
engines. And high-test costs more than 
regular. 

We liked the Buick Regal T Type a lot. 
Everyone on the staff who drove it 
roved about the car's performance and 
handling 

No one liked the fuel economy. But, of 
course, the Buick Regal T Type is not 
meant to be an economy car. It's a 
performance car, pure and simpler 

If you want, and can afford to opor- 
aie, a performance-oriented car r don't 
be scared off by the horror stories 
regarding turbocharged engines. Based 
on our experience with this Buick Regal, 
turbocharged engines will stay together 
and the maintenance is no more in- 
volved than on a normally aspirated 
engine. Turbos forever, — J.O. 

Oldsmobfle Cutlass Cruiser 

Our trials and tribulations with tho 
front-drive Cutlass wagon were well- 
documented in our last episode (see PM 
Long-Term Cet Tests, page 70 r July 
(Pteflze ojm to page 1G3} 
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MID-CHANNEL ACCESS SVSTE 



Workers wil I enter coition* through receiving 
station, travel inq through Staled ceilSOn Ed- 
the base to dig tunnel. Inset Shows channel 
access with twin caissons. 



HALED CAISSON 

CAISSON BASE 



Channel 

tunnel 

England and France have 
tong been talking about build- 
ing a tunnel under the English 
Channel. The mam problem 
has been the cosl During [he 
construction mEeiesl rates 
alone would cose hundreds oF 
md lions ol doll ar £ Ek.it Taur-o 
Corp. engineer j Vino oft 
Harrington has designed n 
tunnel -buikting caisson sys- 
tem Shal promises "o cut the 
proiecl lime in halt and now 
^ the French and English are 
% talking tunnel again Thecais 
^ son system allows engineers 
? to tunnel m opposite direc- 
§ lions al the mid -channel with 
^ one caisson. That cues con- 
§ srruction time in hall li two 
£ caissons are placed equidia* 
j± tent from (he channel center, 
g construction time would be 
u Ewo-Ehirds shorter A model, 
made by ihe Stone and Web- 
ster engineering firm ol Bos 
Eon has been shown \o the 
Europeans, and they like the 
concept 



Fireproof fuel for safer flying 




T«t plane carrying untreated fuel bunts Into flame as it impacts at 
1 70 rtiph- Jt was launched from a ramp to simulate crash landing. 



The most fearsome killer in 
airliner crashes is Fire caused 
by spurting ret fuel. According 
to FAA statistics, il accounts 
for 35 to 40 percent of all 
deaths in accidents snat 
would otherwise have been 
survrvabie. 

In order to ignite readily, jet 
fuel must form a tine mist, as it 
does when it spews From rup- 
tured fuel lines under pres- 
sure. Now an antimisting ad- 
ditive. known as Avgard, 
prevents this, greatly reduc- 
ing the chance of tire The 
additive, a particle-trapping 




No fire follows crash of second 
plane using A vgard treated fuel. 



pofymef developed by EC I 
Americas ol Wilmington, Del., 
causes [he fuel to Jhicken as 
it's exposed to air. keeping it 
From breaking up into ftamma- 
bte droplets 



EdJKr CfcrYHS EibQw 

Cow-tiuwn: ^clori m conger, frank D&Htey* 
Sew Eskow. kla flpek, Jae\ Eienun. 



MOVIES 

Flying 

camera 

In Neil Simon's new film The 
Slugger's Wife, we follow an 
athlete as he rounds the 
bases The camera is always 
just over fee runner's head, so 
ihe shot in the Columbia Pic- 
tures movie is bieaEhiaking. it 
was made with a Skycem, 
invented by Garrett Brown. 
The motorized camera ions 
along four cables that play out 
of drums. By lightening and 
loosening the cables, Sky cam 
can gain and lose altitude as it 
shools. 




Skycam [above | runs on tables 
to move 1 over lb subject, as 
shown to drawing (below). 
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SPACE 



Soviet 
is a copycat 



Are the Soviets about 
taunch their own verson 
the Space Shuttle 9 Defen 
Department sources say it'! 
sure bet 

Reconnaissance 
taken late last year eauc 
what intelligence analysts t 
lieved to be the recovery 
sea of a scaled-down Russi 
shuttle prototype called t 
space plane. 

The Soviets are known 
be furiously building lari 
launching pads this year, i 
unclassified Air force rep 
says the Russian shuttle loo 
a tot like ours, but 
much more massive (see 
comparison sketches 
inset). 

The Russian model 
also has less takeoff thrust, 
making it less maneuver 
able than ours. 






When you're hauling cargo on 
a truck, different road condi- 
tions call for different tires. But 
AMC General is introducing a 
military truck tire that changes 
all that. The enhanced mobil- 
ity system (EMS) tire rides on a wheel that carries an air lank in 
its hub. A tube Irom the tank can be opened to add air to the 
EMS tire, expanding the tire's footprint. Unlike your car's tires 
these radiate are deflated down to a point where they nave a 



645cm^ footprint for highway driving Or they inflate up to 1 .250 
cm 2 footprint lor country roads, or i .677 cm 2 for snow or mud 
The Army is experimenting with the tires which may see civilian 
use within the nexl five years. 



AUTOMOTIVE 

Highway 

footprints 



INFLATE I DEFLATION 



.V;; $S 

•>- Iff’ 



Truck s EMS xJr« Inflate or deflate with an air supply that sJti under 
she (tar HftjL Tire footprints have 64$ to 1,67? square centime- 
ter range for handling various terrain. 



Gas pump bits 

Self' service gas will soon be 
going to a new extreme. NCR 
Corp. and Wright Express 
have developed a gas pump 
thal serves credit card cus- 
tomers automatically Insert a 
credit card, punch in a secret 
code, fill the tank and you get 
back your credit card and a 
bill Depending upon what 
gas station you patrons© you 
can use anything from a bank 
debit card to a Wright Express card. It you enter your odometer 
reading when using (he Wright Express card, you'll also get a 
oost-per-mile statement with your monthly bills. 






MEDICINE 

Recounting 
calories 



Most food calorie tables used 
today are based on data col- 
lected at the turn of the centu- 
ry when fresh foods were 
dominant. Processed foods 
may contain more calories 
than their fresh counterparts. 
Thus. Agriculture Department 



Scientist monitors a pattern to 
check cdloriet In hb food. 

researcher C.E. Bodwell has 



developed a 'live-in calorimeter." The chamber's 1,600 sen- 
sors measure various body functions. By r>ext year, the 
calorimeter is expected to updaie most calorie cherts. 
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Britain is following in !he foot- 
steps of The United Stages by 
adding quick- strike fight - 

weigh? armored vehicles to its 
defense establishment The 
Valkyr, shown above, carries 
10 soldiers at top speeds of 
more than 60 mph A lurbo- 



charged d^e&el engine pro- 
pete the vehicle over any ter- 
rain ijghi tanks and other 
armored vehicles writ be NA- 
TO's mainstay lor European 
defense The vehicles ate 
easier to air-drop and lighter 
on fuel man their ancestor 



The long- sought supersonic V-STOL (ightef may become a 
reality sooner than expected Boih McDonnell Douglas and 
General Dynamics have announced plans 10 produce a 
vectored-thruss interceptor that wall combine Match 2 speed 
wj!h the ability to move straight up and down like a helicopter. 

Ttte General Dynamics E-7 shown as a scaled-down wind 
tunnel test model at left, above embodies a slightly modified 
concepl kr^own as 5TOVL (!of Short Take Off and Vertical 



INVENTIONS 



Odd hybrid lifts heavy loads 




Small test model lifts 2 torn. Larger versions will haul 3t tom. 



it's sort of a bJirnp helicopter 
and airplane all rolled into 
one Designed m a heavy 
lifts* lot the logging industry 
the Cyclo-Crane consists of a 
gas bag surrounded by tour 
wing -end-engine efustets on 
cul rigger stalks 
For takeoff, the wing-and- 
engibe clusters ium length- 
wise and the ent^re fig rotates 



on its horizontal axis clawing 
itself upward like a vertical 
paddle wheel For forward 
flight, she clusters swing 
crosswise to provide horizon- 
tal lift and thrust 
The conltoS cab and load 
will hang from bearings Thai 
alow the bag to rotate II was 
developed by Aero Lift Inc of 
Tillamook, Ore 





AVIATION 

We're walking 
on the clouds 

Inventor Bill Watson, who 
helped Paul MacC ready build 
Hie labutous Gossamer Alba- 
tross man-powered airplane, 
has introduced a man- 
powered biimp The helium- 
lilled White Dwad uses afumi- 
num lubmg for its fuselage 
ribbing A layer of sealed Da- 
cron forms the air bag The 
pitol aits in an open one-man 
cockpii and pushes pedals 
that dnve a movable propeller 
shaft Movmg the propeller up 
or down gives th ' Whj|a 
Dwarf forward thrust 
as The abrlily so 
and yaw m flight. Directional 
control is achieved with a 
hand-operated over 
rudder tt has to be =ar^ 
give steering stabalily so the ^ 
stow- moving blimp Watson o 
sold the first White Dwarf to a 9 
California comedian who bills ” 
himself as “Gallagher He’ll 
use the airship as a prop 



Man-pawned blimp White 
Dwarf" has a scaled Datron 
body. Pilot sits in open cockpit. 
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General Dynamics E-7 (faring page) gets vertical lift 
from downward rush of compressed aJr ih rough ducts 
in wing, Duct doors, shown open here, swing closed 
for forward flight. McDonnell Douglas 77^ |aE>ovej 
uses thrust -Posted version of famous four-nozzle Rolls- 
Royce Pegasus engr-ie that powers current Harrier Jump 
jet , Nozzles tilt down for vertical JFft r up for forward thrust 



Landing) While it wih t>ft capable of land-ny vertically, il w?ll 
make use at a shod takeoff run to permit the carrying of greater 
pay toads For vertical lift, if will draw air in through auxiliary 
ducts in the top of its delta wing ihrs ajr will Then be 
compressed ^nd expelled downward 1u produce upward 
thrust For forward 1 light, the duds will be closed and the plane- 
will operate as a convention a roan thrust jet 
The McDonnell Douglas Model 279-3 shown m lhe ahisfs 
impression at right, above is an advanced canard- winged 
configuration designed around the same lour nozzle Pegasus 



engine used in J he caftan* subsonic V/STOL Hanter but with 
added combustion chambers to provide supersonic thrust (see 
Coming. Jump Jets That Break The Sound flamer. page 59 
June B4 j Like The Harrier i- wiH be capable ot vertical takeoffs 
and landings but wsll have iwice its speed and payload 
Vecteebte engine noZ2fo&— exhaust ports thal tilt up and 
down to change the direction ot thrust— will be used by both 
fighters not on-y to shorten layoffs and landings, bui also ro 
increase their maneuvering ag : :hty m combat Both prototype 
planes could be operations as early as 1590 




Gruirifnan's (left) and fvturfxtfc concept [rl^ihf |= both employ srubfay canards ai weft ai forward 

swept main wings. Canard* act aj elevator^ increase maneuverability *ind improve low ipeutf control. 



Fighter for 
the future 

Grumman'^ exotic new for- 
ward- swepi wing X-P9A (nea? 
right) she firsi government- 
backed experimental fighcr m 
more than a decade has 
made its public debul and will 
soon begin flight testing. 

The radical front-swept 
w?ngs, not practical on a su- 
personic aircraft until I bn re- 
cent advent of high-strength 
composites offer many 
known aerodynamic advan- 
tages over conventional atf- 
swept w.ngs Because of bel- 
ie: airflow control, they 

increase lift, reduce drag. 



save tuei lessen stie danger 
ot stalling and gtoafty improve 
combai maneuverabiliiy 
Expected to cost up tc« 
Si 40 million, the X-29A pro- 
gram is jointly funded by 



Grumman and DAftPA, I he 
Pentagon's Defense Ad- 
vanced Research Projects 
Agency At far right above, is 
a Grumman concept for an 
even more radical future ver- 



sion w4h torwdrd^ weeping 
tail fins, The X-29A rnay 
spawn a whole new genera- 
tion of forward-swept- wtng 
aircraft— not only military, but 
commercial as well 




Oops! Your tail is dragging 

Ever wonder i 1 The tail ot an airliner can hit the ground as the 
plane rotates steeply for takeoff ? Well, see for yourself The rare 
sight at left is of Boeing's new 737-300 jellinei deliberately 
dragging its ta' 1 on the runway as it attempt a igw- -spaed 
takaofl during FAA certification rests. 

The tests Known as Velocity Minimum Unstick measure- 
ments. determine ihe slowest Takeoff speed 'hat will still permit 
an aircraft tg bccorr*6 safety airborne The tail protected by a 
wood skirl scrapes the pavement due to The low acceleration 
But ctonl worry fa J ks il only happens an tes?5 T u 
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